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APPENDIX J 


DETAILED BOUNDARY CONDITIONS, METAL TEMPERATURE DISTRIBUTION 
AND COOLING FLOW DISTRIBUTION FOR THE SCHEME A- I FINAL DESIGN ANALYSIS 


The detailed boundary conditions for the Scheme A-l Final Designs are shown 
in Figures J-l through J-36 for the 0.75 in. (0.01905 m), 1.0 in. (0.0254 m), 
and 1.5 in. (0.0381 m) chord blades. The boundary conditions include the 
relative total gas temperature, the effective film temperature where film 
cooling is applied, and the local external heat transfer coefficient at each 
element in the thermal model. The internal heat transfer coefficient and 
cooling air temperature distribution are also given in the boundary conditions. 
The boundary conditions are given for each of the three pressure levels 450 
psia (3.1 x I0 6 Newtons/sq m), 150 psia (1.034 x I0 6 Newtons/sq m), and 50 psia 
(3.45 x I0 5 Newtons/sq m) for a cooling air inlet temperature of 900°F 
(755. 6°K) and for the I200°F (922. 2°K) cooling air inlet temperature, 2I00°F 

(1422. 2°K) turbine inlet temperature condition. 

The metal temperature distribution for each design point condition (900°F 
(755. 6°K) cooling air inlet temperature and 150 psia (1.034 x I0 6 Newtons/ 
sq m) turbine inlet total pressure) is given in Figures J-37 through J-45. 

The cooling flow distribution at each cooling air inlet temperature with 
150 psia (1.034 x I0 6 Newtons/sq m) turbine inlet pressure and at the additional 
condition of reduced cooling air inlet pressure is given in Figures J-46 through 
J-57. 
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Boundary Conditions for Convection-Cooled Cast Two-Cavity 
Pin Fin Blade Scheme A-l ( PTOT = 450 psia, TCA = 900°F) 
Mean Section (50 Percent Span) 
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Figure J-4. Boundary Conditions for Convection-Cooled Cast Two-Cavity 
Pin Fin Blade Scheme A-l ( PTOT = 150 psia, TCA = 900°F) 
Root Section (3 Percent Span) 

0-75 in- Chord 









PTOT = 150 PSIA 
TCA = 900 °F 
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Figure J-5. Boundary Condition for Convection-Cooled Cast Two-Cavity 
Pin Fin Blade Scheme A-l ( PTOT - 150 psia, TCA = 900°F) 
Mean Section (50 Percent Span) 
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Boundary Conditions for Convection-Cooled Cast Two-Cavity 
Pin Fin Blade Scheme A-l (PTOT = 150 psia, TCA = 900°F) 
Tip Section (75 Percent Span) 

0.75 in. Chord 








TTOT = I 992°F 
PTOT = 50 PS I A 

TCA = 900 °F 



Figure J-7. Boundary Conditions for Convection-Cooled Cast Two-Cavity 
Pin Fin Blade Scheme A-l ( PTOT = 50 psia, TCA = 900°F) 
Root Section (3 Percent Span) 
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Figure J-9. Boundary Conditions for Convection-Cooled Cast Two-Cavity 
Pin Fin Blade Scheme A- I ( PTOT = 50 psia, TCA = 900°F) 

Tip Section (75 Percent Span) 







00 

OvJ 



o 

r- 


383 


Figure J-IO. Boundary Conditions for Convection-Cooled Cast Two-Cavity 
Pin Fin Blade Scheme A- I ( PTOT = 150 psia, TCA = I200°F) 
Root Section (3 Percent Span) 









PTOT = 150 PSIA 



Figure J-ll. Boundary Conditions for Convection-Cooled Cast Two-Cavity 
Pin Fin Blade Scheme A-l (PTOT = 150 ps ia, TCA = I200°F) 
Mean Section (50 Percent Span) 
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TTOT = 2 I 37 °F 
PTOT = 150 PS I A 

TCA = 900 °F 
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Tiqure J- 1 6. Boundary Conditions for Convection-Cooled Cast 
Two-Cavity Pin Fin Blade Section A-l 
(PTOT = 150 psia, TCA = 900°F) 

Hub Section (3 Percent Span) 

I .0 In. Chord 


TTOT = 2281 °F 
PTOT = 150 PSIA 

TCA = 900 °F 
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HOT = 2062 °F 
PTOT = 50 PS I A 

TCA = 900 °F 
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Figure J-20. Boundary Conditions for Convection-Cooled Cast 
Two-Cavity Pin Fin Blade Scheme A-l 
(PTOT - 50 psia, TCA - 900°F) 

Mean Section (50 Percent Span) 

1.0 In. Chord 
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Figure J-21. Boundary Conditions for Convection Cooled Cast 
Two-Cavity Pin Fin Blade Scheme. A-l 
(PTOT = 50 psia, TCA - 900 °F) 

Tip Section (75 Percent Span) 

I .0 In. Chord 
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Figure J-22. Boundary Conditions for Convection-Cooled Cast 
Two-Cavity Pin Fin Blade Scheme A-l 
(PTOT - 150 ps i a, TCA = I200°F) 

Hub Section (3 Percent Span) 

1.0 In. Chord 











TTOT = I 998 °F 
PTOT = 150 PSIA 

TCA = I 200°F 
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Figure J-23. Boundary Conditions for Convection-Cooled Cast 
Two -Cavity Pin Fin Blade Scheme A- I 
( PTOT = 150 psia, TCA = I200°F) 

Mean Section (50 Percent Span) 

1.0 In. Chord 
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Figure J-24. Boundary Conditions for Convection-Cooled Cast 
Two-Cavity Pin Fin Blade Scheme A- I 
(PTOT ^ 150 psia, TCA - I200°F) 

Tip Section (75 Percent Span) 

1.0 In. Chord 


450 PSIA 
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Figure J-25. Boundary Conditions for Convection-Cooled Cast Two-Cavity 
Pin Fin Blade Scheme A- I ( PTOT = 450 psia, TCA = 900°F) 
Root Section (3 Percent Span) 

1.5 in. Chord 
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Figure J-26. Boundary Conditions For Convection-Cooled Cast Two-Cavity 

Pin Fin Blade For Condition 1 ( PTOT = 450 PSIA, TCA = 900°F) 
Mean Section (50^ Span) 

I , 5 Inch Chord 























Figure J-28* Boundary Conditions for Convection-Cooled Cast Two-Cavity 
Pin Fin Blade Scheme A-l ( PTOT = 150 psia, TCA = 900°F) 
Root Section (3 Percent Span) 

1.5 in. Chord 






















































Boundary Conditions for Convection-Cooled Cast Two-Cavity 
Pin Fin Blade Scheme A- I ( PTOT = 50 psia, TCA = 900°F) 
Root Section (3 Percent Span) 

1.5 in. Chord 




























Figure J-32. Boundary Conditions for Convection-Cooled Cast Two-Cavity 
Pin Fin Blade Scheme A- I ( PTOT = 50 psia, TCA = 900°F) 
Mean Section (50 Percent Span) 

1.5 in. Chord 
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Figure J-33. Boundary Conditions for Convection-Cooled Cast Two-Cavity 
Pin Fin Blade Scheme A- I ( PTOT = 50 ps ia, TCA = 900°F) 

Tip Section (75 Percent Span) 

1.5 in. Chord 









































M68') __ (168) PTOT = 150 PSIA 



Figure J-35. Boundary Conditions for Convection-Cooled Cast Two-Cavity 
Pin Fin Blade Scheme A-l ( PTOT = 150 psia, TCA = I200°F) 
Mean Section (50 Percent Span) 

1-5 in. Chord 
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Figure J-36. Boundary Conditions for Convection-Cooled Cast Two-Cavity 
Pin Fin Blade Scheme A-l ( PTOT = 150 ps ia, TCA = I200°F) 
Tip Section (75 Percent Span) 

1.5 in. Chord 
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Figure J-37. Scheme A-l Convection Cooled Cast Pin Fin Blade 
Hub Section (3$ Span) 

0.75 Inch Chord 



















AVERAGE METAL TEMPERATURE 



Figure J-38. Scheme A- 1 Convection Cooled Cast Pin Fin Blade 
Mean Section (50$ Span) 

0.75 Inch Chord 
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Scheme A- I Convection Cooled Cast Pin Fin Blade 
Mean Section (50$ Span) 

1.0 I nch Chord 


METAL TEMPERATURES IN 



415 


Figure J-42. Scheme A-l Convection Cooled Cast Pin Fin Blade 
Tip Section (75$ Span) 

1.0 Inch Chord 
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Figure J-44. Scheme A-l Convection Cooled Cast Pin Fin Blade 
Mean Section (50$ Span) 

I .5 Inch Chord 
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Figure J-45. Scheme A-l Convection Cooled Cast Pin Fin Blade 
Tip Section (75$ Span) 

1.5 Inch Chord 
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Scheme A- I Convection Cooled Cast Pin Fin Blade 
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1.0 Inch Chord 



SCHEME A- I 
1.0 INCH CHORD 
MEAN SECTION 



T * I 389°F 
p =* 110 ps i a 
T = 940°P M = 0.41 

P = [ 1 3 psia 0.007205 LB/SEC/BLADE 

M = 0.446 I .44^ 



Figure J-52. Scheme A-l Convection Cooled Cast Pin Fin Blade 
Flow Di stribution 
I . 0 Inch Chord 



SCHEME A- 1 


1,0 INCH CHORD 
MEAN SECTION 



T = I i 77°F 
P = 113 ps la 
M = 0.4310 


LEADING EDGE 
CAVITY 


100% SPAN 


77.9% SPAN 


T =* I 522°F 
P = MO ps i a 
M = 0.3357 
0.00626 LB/SEC/BLADE 
1 . 21 $ 

A PINNED CENTER 
CAVITY 


[ TRAILING EDGE DISCHARGE 

0.00176 LB/SEC /BLADe| J ! ^fpsU 

0.34% * ^ M = 0.69 


72.2% SPAN 


0.00044 LB/SEC /BLADE) 
_0. 085%_[ 


52.8% SPAN 


47.1% SPAN 


0.00146 LB/SEC/BLADEt 
0.286% J 

”o7o 0043 LB/sIc/BLADi 1 
0.083% | 


0. 003 05 LB/SEC/BLADE 1 


; 5.7% SPAN 


0. 0004 LB/S*EC/BLADE™I 


L 0% SPAN 

L o.oTi lb/sTc/budT" 
r.~i2% — 


* = Stat ic Pressure, 
= A i r Temperature , 
i = Mach Number 


0.0772% i 


0.01382 LB/SEC/BLADE 
2.67% 

0.02482 LB/SEC/BLADE 
4.79 % 


T = 900°F 
P » 143.62 


T = 1 488 F 
P = 80.83 psla 
M = 0.66 

T = 1 456 °F 
P a* 80. 86 psla 
H - 0.65 

T = I345°F 
P = 80. 9 ps la 
M - 0.61 


T = I 324°F 
P = 80.95 psla 
M = 0.61 


T = I i 36°F 
P = 81 psla 
M = 0.53 


- 1 50 ps la 

= 2400°F 
= 0. 10 


Figure J-53. Scheme A-l Convection Cooled Cast Pin Fin Blade 
Flow Di stribution 
I .0 Inch Chord 











1.5 INCH CHORD 
MEAN SECTION 



jEC/BLADE 

ENTER 


TRAILING EDGE DISCHARGE 


O.OQ187 LB/SEC/BLAPE 


6.242% \ 


0.00048 LB/SEC/BLADE i 


0.0622% 


0.00163 LB/SEC /BLADE 1 


0.211% \ 


7). 00048 Li/SEC/BLADF 1 


0.0622% 1 
1 


1 

0.0035 LB/SEC/BLADE 1 


0.454% 1 

I 

> 

1 

T.oooZi lb/sec/bla7e"| 

Pw 


0.0622% 


/SEC/BLADE 

2.59% 

B/SEC/BLADE 

4.67% 


T = 

P * 
M * 

T = 
P = 
M = 


H * 

T - 
P = 
M - 


T = 

P = 
M = 


T = 
P = 
M * 


1481 °F 

80.8 ps ia 
0.7 

1 390°F 
80.83 psla 
0.69 

1 36 1 °F 
80.86 psia 
0.66 

1258°F 

80.9 psla 
0.63 


1 246°F 
80.95 ps Ja 
0.58 


I079°F 
81.0 psia 
0.41 


P g = 150 psla 

T g a 2400° F 

AP/ P = 0.08 

co 


S- 70069 


Cooled Cast Pin Fin Blade 




T = 870°F 
P = 113 ps la 
M = 0.56 


T = I 266°F 
P = I 1 0 ps 1 a 
M = 0.29 

0.0135 LB/SEC/BLAOE 



Figure J-56. Scheme A-l Convection Cooled Cast Pin Fin Blade 
Flow D i st r i but i on 
I . 5 Inch Chord 


429 . 




SCHEME A- I 
1.5 INCH CHORD 
MEAN SECTION 



T = ! 442°F 
P = 110 ps 1 a 


M » 0.28 

0.0 i I 56 LB/SEC/BLADE 



Figure J-57. Scheme A- I Convection Cooled Cast Pin Fin Blade 
Flow D i stri but ion 
1 . 5 Inch Chord 



APPENDIX K 


DETAILED TEMPERATURES, STRESS, AND STRESS TO RUPTURE LIFE 
FOR EACH ELEMENT AND CREEP STRESS ANALYSIS RESULTS 
IN THE SCHEME A- I FINAL DESIGN ANALYSIS 


In the Final Design, Task I phase of the study, the convection cooled 
cast two cavity pin fin blade Scheme A- I was studied in each of three chord 
sizes. The cooling configuration was modified as required to obtain the maxi- 
mum turbine inlet temperature capability for a turbine inlet total pressure of 
150 psia (1.034x10^ Newtons/sq m) and a cooling air inlet temperature of F 

(755. 6 0 K). Cooling passage dimensions, trailing edge discharge holes, and 
flow control orifices were finalized to give the proper flow distribution for 
this condition. Using the Scheme A- I blade, sized for the design point condi- 
tion, the turbine inlet temperature capability for two off-design cooling air 
inlet temperatures and two off-design turbine inlet total pressures, was deter- 
mined for each chord size. 

Using a constant turbine inlet temperature determined for the 0.75 in. 

(0.01905 m) chord blade with a cooling air inlet temperature of 1200 F (922.2 K) 
and a turbine inlet total pressure of 150 psia (1.034x10 Newtons/sq m), the 
cooling airflow required as a function of the cooling air inlet temperature was 
determined for each chord size. These results were obtained by varying .flow, 
control orifice sizes only and maintaining a constant cooling passage dimension 
and trailing edge discharge hole size. Five additional conditions for the 1.0 
in. (0.0254 m) chord blade were obtained by varying the trailing edge discharge 
and flow control orifice sizes to obtain the maximum turbine inlet temperature 
for three conditions, and to obtain the minimum cooling airflow required for 
two additional conditions, 

A heat transfer analysis was conducted for each of these final design con- 
ditions at the hub (5 percent span), mean (50 percent span), and tip (75 per- 
cent span) sections of the blade. The analysis was performed using the AiResearch 
transient and steady state thermal analyzer computer program (H09I0) described in 
Appendix B. The analysis includes the effects of the hot gas relative total 
temperature with a radial gas temperature correction factor; convection heat . 
transfer from the hot gas to the blade surface; spanwise and chordwise conduction 
as well as conduction through the wall; internal convection heat transfer from, 
the blade surface to the cooling air; and cooling air heatup due to heat addition 
and rotational acceleration. The internal convection heat transfer coeffic lents 
were calculated using the equations for transverse fins at the leading edge, 
pin fins in the center cavity, and entrance effects for the trailing edge. dis- 
charge holes. Film cooling was applied at the trailing edge of the 0.75 in. 
(0.01905 m) chord design. Each of these techniques is described in the analytical 
methods section of this report. 

The stress analysis was conducted for each element used in the thermal 
analysis at the hub, mean, and tip sections of the. blade. The analysis was 
performed using the turbine blade elastic, inelastic, and creep stress analysis 
computer program (X0850) described in Appendix H. The initial stress at each 
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element of the blade was determined based on an elastic and plastic stress 
analysis including the effects of centrifugal loads, bending moments due to 
thermal distortions and local plastic flow of the material. For the blade 
designs in which the initial stress distribution was critical, a creep relaxa- 
tion analysis was performed to determine the time to 1 percent creep strain 
for the critical elements of the blade. 

The centrifugal loads for each of the blades include the effects of the 
dead weight of the fins and the tip cap for the 1.0 in. (0.0254 m) and 1.5 in. 
(0.0381 m) chord blade. Gas bending loads were neglected because these loads 
are small and may be cancelled out by tilting the blades. Bending moments due 
to offsetting the line of action of the centrifugal force as a result of ther- 
mal distortion and relaxation of stress due to local instantaneous plastic flow 
of the material are considered in AiResearch computer program X0850. The creep 
relaxation analysis was performed according to the strain-hardening procedure 
described in Appendix H. The life tabulated at each element of the blade was 
calculated for the initial stress distribution from the minimum design curve 
of the master st ress-rupture curve for IN-100 material. The stress life of 
each blade is determined by the time required for the critical element of 
the blade to reach I percent creep strain after stress red i s t r Ibu t ion due 
to creep. The life of each turbine blade is also limited by a maximum coating 
temperature limit of I840°F (I277.8°K) for 1000 hr life. 

The metal temperatures, initial stress, and the stress to rupture life 
based on the initial stress distribution before creep relaxation is given 
for each element at each condition in the following tables. Half of the 
conditions are limited by a maximum metal temperature of I840°F (1277. 8°K) 

for 1000 hr life with IN-100 material. The other conditions were limited by 
the time to I percent creep strain for the critical elements of the blade. 

Where it was obvious from Initial stress distribution analysis, that the 
condition would be limited by maximum metal temperature, a creep stress 
analysis was not necessary. The initial stress distribution for conditions in 
which a creep stress analysis had been performed was used to estimate the time 
to I percent creep strain for other conditions with similar Initial stress 
distribution results. Therefore, a creep stress relaxation analysis was 
performed for only the most critical stress conditions and the results were 
used to determine life at other conditions by comparison of initial stress 
distribution analysis results. The creep strain and the element stress as a 
function of time are shown in Figures K-l, K-2, K-3, K-5, K-6, K-7, K-I0, K-ll 
and K-12 for the critical elements of the critical stress conditions. The 
element numbers in each table and figure refer to the numbered locations at the 
hub, mean, and tip sections of the blade shown in Figures K-4, K-8, K-9, K-13, 
and K-14 (the foldout pages). The condition numbers referred to in these 
tables are for Identification of the hub, mean, and tip section results of 
each final design analysis. The conditions of each final design analysis are 
summarized In Table K-l. The symbol TIT refers to hot gas turbine inlet total 
temperature, the symbol WCA refers to the total cooling air flow rate for the 
blade, the symbol TCA refers to the cooling air inlet total temperature at the 
blade root, and the symbol PT0T refers to the hot gas turbine inlet total 
pressure. The symbol WqlEi refers to the cooling air flow through the leading 
edge cavity, the symbol Wq^ refers to the cooling air flow entering the pin 
passage at the base of the blade, and the symbol Wqje refers to the cooling air 
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flow discharging from the pin fin passage through the trailing edge holes 
stress levels presented in the tables of this appendix are in ps i and the 
temperatures are in °F. 


The 
meta 1 
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SUMMARY OF FINAL DESIGN ANALYSIS CONDITIONS FOR THE SCHEME A- 
CONV ECTION COOLED CAST 7VO CAVITY PIN FIN BLADE 
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K-84 K-85 









TABLE K-2 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
0.75 INCH CHORD, HUB SECTION, 21934 RPM > = 2100 F, 

WCA = 0.0145 LB/SEC/BLADE (3.52$ OF HOT GAS FLOW), 

TCA = I 200°F, PTOT = 150 PSIA, CONDITION I AND IA 


NT NO. 

TEMPERATURE 

STRESS 

LIFE(HRS) 

1 

1628,0 

102,4 

10 YRS PLUS 

2 

1607.0 

7307,2 

10 YRS PLUS 

3 

1610.0 

5764,7 

10 YRS PLUS 

4 

1589.0 

12561.5 

10 YRS PLUS 

5 

1556,0 

22110,6 

494-65 , 9500 

6 

1536.0 

28 1 7|J , 4 

22414.3820 

7 

1546.0 

26302.1 

25734.3200 

8 

1524. 0 

33081,9 

10368.8610 

9 

1574.0 

21041.0 

37860.0540 

10 

1556.0 

26907.0 

17021.3200 

11 

1575. i) 

23691,4 

20534.0880 

12 

1555.0 

30505.9 

7856.2015 

13 

1575.0 

26038.6 

12242,2041 

14 

1554,0 

33471.0 

4172.2777 

15 

1574.0 

27886.9 

8366.6822 

16 

1551.0 

36196.8 

2464,0917 

17 

1571.0 

29843.5 

5894.9468 

IB 

1550.0 

37340,4 

1961,0872 

IV 

1568.0 

30986,1 

4965.0353 

20 

1551.0 

37112.6 

2008.9933 

21 

1565. D 

31513,0 

4790.2365 

22 

1552.0 

36171.2 

2412.7420 

23 

1553.0 

33736,7 

4040.2444 

24 

1535.0 

39385,4 

1853,6044 

25 

1514.0 

43342,6 

1619,5005 

26 

1500.0 

47681.2 

1132,9137 

27 

1624.0 

2625,3 

10 YRS PLUS 

2B 

1604.0 

9175,1 

10 YRS PLUS 

29 

1583.0 

17627.9 

10 YRS PLUS 

30 

1564.0 

22810.9 

33831.9760 

31 

1559.0 

27014,5 

15297.7562 

32 

1542.0 

31452.0 

9085.5274 

33 

1562.0 

29315.4 

8455.5230 

34 

1541 . 0 

34308,7 

4923.8584 

35 

1556.0 

33423.8 

3994.8324 

36 

1532.0 

38650,2 

2371.0039 

37 

15B8.0 

27506.8 

6242.4015 

38 

1569.0 

31465,7 

4347,3069 

39 

1618.0 

22594,9 

8168,4092 

40 

1597.0 

27478,0 

4942.7268 

41 

1629,0 

22197,1 

6657,3231 

42 

1605.0 

27756,2 

3766,5328 

43 

1627. 0 

23614,4 

5174.6841 

44 

1603.0 

29173,1 

2917.7707 

45 

1622.0 

24553,4 

4019,5396 

46 

1601.0 

29416,3 

2916.3311 

47 

1614.Q 

25380,0 

4974,4646 

48 

1597.0 

29228,6 

3374,7149 

49 

1603. 0 

26403,1 

5327.4725 

50 

1589.Q 

29244.1 

4155.5519 

51 

1584.0 

28913,0 

5104,4239 

52 

1574.0 

30881,2 

4325.7999 

53 

1548.0 

36447,9 

2524,9507 

54 

1528,0 

41202,3 

1592.3797 

55 

1603.0 

20083.5 

23651,9530 

56 

1595.0 

21654,9 

18571,2550 

57 

1636.Q 

8115.5 

10 YRS PLUS 

58 

1629,0 

9614,5 

10 YRS PLUS 

59 

1641.0 

4972.8 

10 YRS PLUS 

60 

1634.0 

6467,8 

10 YRS PLUS 

61 

• 14U.0 

65040,4 

602.2976 

62 

1413.0 

63248,3 

800.49Q3 



SCHEME A- I, 0.75 INCH CHORD, CONDITION 


TABLE K-3 


SCHEME A-! CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
0.75 IN. CHORD, MEAN SECTION, CONDITION I AND I A 


ELEMENT NO. TEMPERATURE 


1 

1726,0 

2 

1705.0 

3 

1707.0 

4 

1688.0 

5 

1626.0 

6 

1610.0 

7 

1582. 0 

a 

1564.0 

9 

1367.0 

10 

1544.0 

11 

1553-0 

12 

1530.0 

13\ 

1549.0 

14 

1526.0 

15 

1548.0 

16 

1528.0 

17 

1554.0 

18 

1536.0 

19 

1562.0 

20 

1544.0 

21 

1572.0 

22 

1556.0 

23 

1575.0 

24 

1559.0 

25 

1581.0 

26 

1567 , 0 

27 

1726.0 

28 

1706.0 

29 

1679.0 

30 

1663.0 

31 

1660.0 

32 

1643.0 

33 

1646.0 

34 

1630.0 

35 

1613.0 

36 

1591.0 

37 

1616.0 

38 

1592.0 

39 

1620.0 

40 

1590.0 

41 

1620.0 

42 

1591,0 

43 

1614.0 

44 

1586. D 

45 

1605,0 

46 

1581,0 

47 

1597.0 

48 

1576.0 

49 

1600. 0 

50 

1584,0 

51 

1606.0 

52 

1589.0 

53 

1628.0 

54 

1613.0 

53 

1682.0 

36 

1673,0 

57 

1725.0 

38 

1717.0 

59 

1745.0 

60 

1738.0 

61 

1490.0 

62 

1484.0 


STRESS 

LlFE(HRS) 

-17942,9 

2018.7755 

-13377,0 

14270.6095 

-12054,9 

22349,1010 

•6662,2 

10 YRS PLUS 

12086,1 

10 YRS PLUS 

16781,9 

60874.5780 

24588,5 

13918.0233 

29053,8 

8485.4461 

27965.4 

9949,8449 

33687,1 

5214.8263 

31065.6 

7324.9389 

36692.0 

3890.8561 

31912.3 

6764.7335 

37475,2 

3637.1317 

32378,3 

6265.0610 

37213,3 

3653.5136 

31224,0 

6880.7906 

35381,8 

4240.8329 

29776,7 

7633.4429 

34196,3 

4653.3155 

27950,5 

8713.5532 

31924.0 

5576.7389 

28139,3 

7706.1796 

32137,8 

4903.0884 

27224,2 

8015.4260 

30842.7 

5264.9329 

-18799,6 

1527.3875 

-12974,0 

16957.1070 

•6473,6 

10 YRS PLUS 

*1059,5 

10 YRS PLUS 

•1315,4 

10 YRS PLUS 

4168,9 

10 YRS PLUS 

2114,9 

10 YRS PLUS 

7334,9 

10 YRS PLUS 

11597,8 

10 YRS PLUS 

18481,7 

57262.6060 

8744,9 

10 YRS PLUS 

16515,8 

10 YRS PLUS 

7443,1 

10 YRS PLUS 

16893,5 

10 YRS PLUS 

7443,1 

10 YRS PLUS 

16622,1 

10 YRS PLUS 

9856,6 

10 YRS PLUS 

18506,4 

65259.2280 

13690,0 

10 YRS PLUS 

20895.6 

32628.6140 

17407,0 

70329.3640 

23531,6 

20692.5620 

18176,5 

49601.1000 

22842,5 

19332.8490 

18039,0 

44091.1790 

23207,4 

15572.4454 

12342,1 

10 YRS PLUS 

17233,1 

48004.9040 

-3397,5 

10 YRS PLUS 

-607.4 

10 YRS PLUS 

-15399,1 

4439.2514 

-12985,1 

12745.2554 

-20432.8 

569.1723 

-18187,1 

1391.5884 

46593.2 

1791.9502 

49643,7 

1251.8816 
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TABLE K-4 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
0.75 IN. CHORD, TIP SECTION, CONDITION I AND !A 


ELEMENT NO. 

temperature 

STRESS 

LIFE(HRS) 

1 

1623.0 

-26693.7 

26.0222 

2 

1790.0 

-27481.4 

45.8416 

3 

1790.0 

-27191,0 

48,5726 

4 

1760.0 

-26490.3 

109.8788 

5 

1632.0 

11695.7 

10 YRS PLUS 

6 

1610.0 

18359,9 

35383.5480 

7 

1576.0 

28448,9 

6638,9138 

8 

1560.0 

33092,3 

3861,1750 

9 

1561.0 

28423,0 

6159,5545 

10 

1559,0 

34168,3 

3123.3439 

11 

1578.0 

30746,6 

4004.4717 

12 

1536.0 

36483,1 

2022.9436 

13 

1579.0 

32033,5 

2938.0168 

1^ 

1534.0 

38718,5 

1297,1291 

15 

1569.0 

31040.2 

2804.9652 

16 

1566.0 

37192,1 

1326.7967 

17 

1608.0 

27296,3 

3846.3254 

18 

1564,0 

34150,1 

1618.0546 

19 

1618.0 

25917,6 

3987,9940 

20 

1596.0 

32719,3 

1618,3025 

21 

1646.0 

18918,6 

11147,2623 

22 

1627,0 

24894,5 

3930.4204 

23 

1661.0 

16019,7 

19932.6600 

24 

1642,0 

22037,8 

4906.0041 

25 

1698,0 

5756,5 

10 YRS PLUS 

26 

1663. Q 

10483,3 

70572.8350 

27 

1812.0 

-27145,7 

30,2195 

28 

1781,0 

-27386,3 

57.0843 

29 

1747,0 

-25622,6 

176.7275 

30 

1723,0 

-1759i,2 

2437.2773 

31 

1710.0 

-14614,5 

8933.4613 

32 

1684.0 

-6664,5 

10 YRS PLUS 

33 

1682.0 

-5843,4 

10 YRS PLUS 

34 

1656.0 

2283,3 

10 YRS PLUS 

35 

1654.0 

3081,6 

10 YRS PLUS 

36 

1628.0 

11390,1 

10 YRS PLUS 

37 

1699.0 

-9791,2 

63454.3420 

38 

1669.0 

-434,6 

10 YRS PLUS 

39 

1704.0 

-9621 < 8 

63213,6400 

40 

1673.0 

7,9 

10 YRS PLUS 

41 

1693.0 

-4197,2 

10 YRS PLUS 

42 

1659,0 

6339,2 

10 YRS PLUS 

43 

1681.0 

1841,3 

10 YRS PLUS 

44 

1647.0 

12389,9 

10 YRS PLUS 

45 

1672.0 

6792,0 

10 YRS PLUS 

46 

1644.0 

15504,3 

37292.1240 

47 

1671.0 

9057,6 

10 YRS PLUS 

48 

1643,0 

17760,0 

17855.3380 

49 

1687,0 

6109,4 

10 YRS PLUS 

50 

1664.0 

13179,3 

47706,1440 

51 

1699.0 

4418,0 

10 YRS PLUS 

52 

1679,0 

10533,2 

77247,1930 

53 

1747.0 

-8634,0 

43239,8120 

34 

1732.0 

-4317,6 

10 YRS PLUS 

55 

1799,0 

-21230,1 

129.9715 

36 

1787,0 

-19319,6 

304.1211 

57 

1837.0 

-21796,6 

50.1174 

38 

1627.0 

-21838,9 

61.8405 

59 

1655.0 

-21074,1 

39.0878 

60 

1846,0 

-21388,7 

44.6417 

61 

1480,0 

53079,4 

773.3833 

62 

1468,0 

57016,9 

542,9026 


TABLE K-5 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
0.75 INCH CHORD, HUB SECTION, 22671 RPM, TIT = 2300 F, 

WCA = 0.01617 LB/SEC/BLADE (4.05# OF HOT GAS FLOW), 

TCA = 900°F, PTOT = 150 PSIA, CONDITION 2 


element no. temperature 


1 

1642.0 

2 

1603.0 

3 

1611.0 

4 

1573,0 

5 

1514.0 

6 

1477.0 

7 

1496.0 

0 

1456.0 

9 

1542.0 

10 

1510.0 

11 

1541.0 

12 

1505.0 

13 

1541.0 

1^ 

1500.0 

15 

1537.0 

16 

1495.0 

17 

1532.0 

18 

1493.0 

19 

1527.0 

20 

1494,0 

21 

1523.0 

22 

1498.0 

23 

1503.0 

24 

1469,0 

25 

1432.0 

26 

1404.0 

2 7 

1634,0 

28 

1590.0 

2<J 

1560,0 

30 

1528.0 

3l 

1519.0 

32 

1487,0 

33 

1523,0 

34 

1487.0 

35 

1512.0 

36 

147Q.0 

37 

1566.0 

38 

1531.0 

39 

1616.0 

40 

1578.0 

41 

1632.0 

42 

1588,0 

43 

1628.0 

44 

1504,0 

45 

1620.0 

46 

1582.0 

47 

1605.0 

48 

1574.0 

49 

1586.0 

30 

1563,0 

51 

1555.0 

52 

1536.0 

53 

1493.0 

54 

1456.0 

55 

1593,0 

56 

1579,0 

57 

1650.0 

58 

1638.0 

3 g 

1659.0 

60 

1645.0 

61 

1249,0 

62 

1253.0 


STRESS 

LIFE(HRS) 

-17994,3 

16937.1590 

-5052,8 

10 YRS PLUS 

-8502.0 

10 yrs plus 

3270,1 

10 YRS PLUS 

19992,7 

10 YRS PLUS 

30881.3 

66022.7370 

27094.3 

10 YRS PLUS 

39040,0 

16301 . 9420 

18373,8 

10 YRS PLUS 

28517,4 

43+11 . 7290 

23119,9 

60422.8990 

34983,1 

11468.9921 

26686,2 

27172.4160 

40430,2 

3896.0353 

30118,0 

14073.8496 

44641.1 

2180.9175 

33112,8 

8246.4017 

46397,3 

1706.6842 

34834,6 

6422.3492 

46055,3 

1760.5113 

35307,0 

6446.5249 

43783,0 

2325.0226 

38890.9 

4970.2004 

49165,8 

2056.3238 

56158.2 

1710.4904 

43477,8 

988.3618 

-13519,5 

10 YRS PLUS 

-2001.1 

10 YRS PLUS 

12600,0 

10 YRS PLUS 

20906,7 

10 YRS PLUS 

27806,8 

39398.8040 

36066,0 

14915.8444 

31599,8 

14906.7751 

40111.3 

5914.0061 

38413,5 

4318.8522 

47598.9 

2622.6164 

28179,7 

9731.3590 

35696,5 

4737.7031 

20122.1 

16424.4930 

28588,0 

6438.7687 

19744,5 

12191.8352 

29917,6 

3682.3326 

22056,1 

7044.6920 

32073,6 

2551.7251 

23396,8 

6517.2511 

31839,5 

2831.9431 

25288,5 

6436.5170 

31772,2 

3554.3620 

26670,0 

7911.483# 

31189,3 

5431.6337 

30531,0 

7812.3420 

34479,5 

5432.3494 

43551,4 

2776,1706 

52360,6 

1696.2614 

14531,6 

10 YRS PLUS 

17193,6 

10 YRS PLUS 

-5467,6 

10 yrs plus 

-2840.7 

10 YRS PLUS 

-10735.2 

10 YRS PLUS 

-7531,2 

10 YRS PLUS 

85223,6 

1294.4523 

82988,8 

1824,1376 




FIGURE K-2. CREEP STRESS AND STRAIN VARIATION WITH TIME FOR THE CRITICAL ELEMENTS OF THE PIN FIN BLADE 
SCHEME A- I, 0.75 INCH CHORD, CONDITION 2. 



TABLE K-$ 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE; 
0.75 INCH CHORD; MEAN SECTION, CONDITION 2 


ELEMENT NO. TEMPERATURE 


3 

1737.: 

c 

1702. n 

3 

1708.: 

A 

1675.0 

E 

15750 

(S 

15490 

7 

15050 

8 

1473.0 

9 

1481,0 

10 

1441 . n 

11 

14600 

12 

14180 

13 

14530 

14 

14120 

15 

1450-0 

18 

14150 

1/ 

1460 0 

lo 

1429 0 


1472. n 

20 

14410 

21 

1488.0 

22 

1460 0 

23 

1491-0 

24 

1464 -0 

2b 

1498 0 

26 

1472-0 

27 

1738 - C 

28 

1/040 

29 

1658-0 

30 

1632-0 

31 

1628 0 

3? 

1600. 0 

33 

1607 . J 

34 

1580 0 

35 

1555-0 

36 

15200 

37 

1561-0 

38 

1520.0 

39 

15670 

4G 

1516-0 

41 

1567. r 

42 

151/0 

43 

1558.0 

44 

1509- 0 

45 

1543-0 

46 

15010 

47 

1529-0 

48 

1493-0 

49 

1535-0 

50 

1504 - 0 

51 

1541-0 

52 

15120 

53 

1575.0 

54 

1548. 0 

5b 

1664-0 

56 

1649.0 

57 

1732-0 

5R 

1719-0 

59 

17630 

6G 

1752-0 

61 

1346,0 

62 

1338-0 


STRESS 

UFE(HRS) 

-32039.3 

60.2292 

-30458.0 

168.2914 

-29720.5 

190.2938 

-20459.1 

3144.1949 

8618,3 

10 YRS PLUS 

15274,1 

10 YRS PLUS 

26798.6 

7,239 . 0840 

34787,5 

30027.9520 

32378,8 

41524.6640 

42322.7 

15081.1626 

3/150,9 

25324.9970 

47467,9 

11947.8242 

38753,7 

21364.6340 

48725,5 

11403.7967 

39801,3 

18243.0880 

48299.8 

11258.4566 

37749.6 

22020.5800 

45293.9 

12704.5426 

35452,4 

26496.3210 

43085.8 

13189.5921 

32278,9 

34660-000 

39255,4 

15491.7651 

32676,9 

28997.5840 

39422.2 

13271.6827 

31667,1 

29877.5100 

38344,0 

13543.1540 

-32432.4 

54.3344 

-29992.8 

197.74,7 

-18344.7 

9878.1006 

-9915.0 

10 YRS PLUS 

-10071,0 

10 YRS PLUS 

-1248,3 

10 YRS PLUS 

-4694,4 

10 YRS PLUS 

3169,3 

10 YRS PLUS 

8729,5 

10 YRS PLUS 

18549,9 

10 YRS PLUS 

4944,5 

10 YRS PLUS 

16645,6 

10 YRS PLUS 

3299,9 

10 YRS PLUS 

17557,8 

10 YRS PLUS 

3299,9 

10 YRS PLUS 

17291.9 

10 YRS PLUS 

6405,5 

10 YRS PLUS 

20069,7 

10 YRS PLUS 

11671,5 

10 YRS PLUS 

23427,0 

10 YRS PLUS 

17008,6 

10 YRS PLUS 

27066,3 

10 YRS PLUS 

17810.9 

10 YRS PLUS 

25899,5 

10 YRS PLUS 

17712,4 

10 YRS PLUS 

25803,7 

75962. ,150 

9940.7 

10 YRS PLUS 

17451,5 

10 YRS PLUS 

-15417,7 

22533.9000 

-10627.8 

10 YRS PLUS 

-30946,8 

84. ,405 

-30186,9 

133.4363 

-31208,3 

39.6164 

-30934,4 

53.6278 

65625,3 

3545.1096 

68128,3 

2749.6136 


TABLE K-7 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
0.75 INCH CHORD, TIP SECTION, CONDITION 2 


element no. 

TEMPERATURE 

STRESS 

LJFE(HRS) 

1 

1824,0 

-26779,2 

25,0425 

2 

1792.0 

-27699,9 

41.9801 

3 

1791.0 

-27560*0 

44,1404 

4 

17*2.0 

-26085*5 

96.9271 

5 

1631.0 

10516,6 

10 YRS PLUS 

6 

1609.0 

17256,1 

53158.3670 

7 

15*9.0 

28979,3 

7531.0051 

8 

1549,0 

34253,5 

4011.5412 

9 

15*7,0 

29909,1 

6472.6671 

to 

1544.0 

35993,5 

3112.5861 

11 

1560.0 

32564,4 

4341.2513 

12 

1537.0 

38634,3 

2079.4471 

43 

1560.0 

33363,0 

3635,9937 

14 

1534.0 

40312,2 

1573.8223 

15 

1570.0 

31554,9 

4149.6793 

16 

1545.0 

38244,7 

1B31.2816 

17 

1590.0 

27054,7 

6532,5931 

18 

1565.0 

33813,1 

2878,5461 

19 

1599.0 

25545,6 

7140.2781 

20 

1576.0 

318q7,4 

3344,0124 

21 

1624.0 

18724,1 

21373.3020 

22 

1604.0 

24976,5 

7073.3137 

23 

1626.0 

19080,4 

17936.9720 

24 

1606.0 

25365,9 

6163,6613 

25 

1628.0 

19152,1 

16592.1890 

26 

1606,0 

26093,1 

5263.6383 

27 

1814.0 

-27150,9 

28.9030 

28 

1782.0 

-27543,2 

54.0988 

29 

1749.0 

-26292,8 

147,2602 

30 

1725,0 

-18799,8 

1565,0727 

31 

1711.0 

-15237,5 

7100,3064 

32 

1684.0 

-7070,6 

10 YRS PLUS 

33 

1681.0 

-6090,8 

10 YRS PLUS 

34 

1655.0 

1956,8 

10 YRS PLUS 

35 

1648.0 

4173,5 

10 YRS PLUS 

36 

1622.0 

12378,2 

10 YRS PLUS 

37 

1687.0 

-7354,0 

10 YRS PLUS 

38 

1656.0 

2251,6 

10 YRS PLUS 

39 

1691.0 

-7737,7 

10 YRS PLUS 

40 

1659.0 

2158,9 

10 YRS PLUS 

41 

1679.0 

-3009,0 

10 YRS PLUS 

42 

1644.0 

7831,5 

10 YRS PLUS 

43 

1666.0 

2228,7 

10 YRS PLUS 

44 

1631.0 

13101,9 

10 YRS PLUS 

45 

1658.0 

5864,0 

10 YRS PLUS 

46 

1628.0 

15203,4 

63744,6280 

47 

1655.0 

7851,3 

10 YRS PLUS 

48 

1627,0 

16564,2 

41190.2760 

49 

16*9.0 

4618,4 

10 YRS PLUS 

50 

1646.0 

11722,7 

10 YRS PLUS 

5l 

1671.0 

5111,5 

10 YRS PLUS 

52 

1650.0 

11597,3 

10 YRS PLUS 

53 

1664,0 

1910,9 

10 YRS PLUS 

54 

1661.0 

8962,8 

-20417,0 

10 YRS PLUS 

55 

17*1.0 

392.2025 

56 

1747.0 

-16540,5 

1904,3259 

57 

1612.0 

-24621,7 

-24395,3 

49.73Q6 

58 

1801.0 

66.3243 

59 

1835.0 

-23896,4 

34.7313 

60 

1825.0 

-24203,2 

40,6305 

61 

1471.0 

54281,6 

803.1578 

62 

1456.0 

57915,1 

610.0331 


442 


TABLE K-8 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
0.75 INCH CHORD, HUB SECTION, 23445 RPM, TIT = 2465 F, 

WCA = 0.01832 LB/SEC/BLADE (4.745$ OF HOT GAS FLOW;, 

TCA = 600°F, PTOT = 150 PSIA, CONDITION 3 


element no. 


2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

1< 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 
29 
28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 
46 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 
61 
62 


TEMPERATURE 

1628.0 

1571.0 

1584.0 

1528.0 

1447.0 

1391.0 

1423.0 

1362.0 

1485.0 

1437.0 

1482.0 
1427. Q 

1480.0 

1420.0 

1474.0 

1410.0 

1466.0 

1408 . 0 

1460-0 

1411.0 

1454.0 

1418.0 

1427.0 

1377.0 

1323.0 
1282. C 

1616.0 

1562.0 

1509.0 

1461.0 

1452.0 

1404.0 

1460.0 

1405 . 0 

1445 . 0 

1383.0 

1518.0 
1466.Q 

1585.0 

1529.0 

1606.0 

1541.0 

1599.0 

1535.0 

1587.0 

1531.0 

1567.0 

1521.0 

1542.0 

1506.0 

1499.0 

1471.0 

1411.0 

1355.0 

1559.0 

1538.0 

1639.0 

1621.0 

1649.0 

1629 . 0 

1062.0 

1068.0 


STRESS 

-32819.1 

-15284.9 

- 20102.0 

-3704,3 

18740.6 

34615.6 

27896.8 

45491.0 

16137.3 

30755.1 

22518.6 

39795.8 

27470.5 

46739.5 

31940.2 

92880.8 

36024.4 

54824.6 

37967.0 

53826.0 

38650.4 

50341.5 

43339.9 

58062.9 

68542.9 

75308.6 
-26590.4 
-10919,5 

8842.5 

21120.3 

29200.5 

41338.8 

33255.8 

46200.5 

42077.6 

55775.6 

28176.0 

39503.8 

17917.8 

29759.3 

17760.0 

31555.8 

21094.5 

34376.1 

22700.2 

34313.3 

24378.4 
34000.3 

25882.9 

33333.5 
31470,2 

37400.8 

49913.6 

63562.8 
8053.0 

12248,0 

-18290.9 

-14187.5 

-24543,5 

-19901.5 

94761.8 

93446.5 


UFE(HRS) 

698.3269 
10 YRS PLUS 
39594.9940 
10 YRS PLUS 
10 YRS PLUS 
1C YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
36089.0270 
10 YRS PLUS 
12819.0121 
56437.7560 
5762.1089 
27633.1580 
4316.5503 
20930.5770 
4727,4821 
21256.5820 
7168.3407 
19039.6840 
6003,0*70 
3985.8729 
3595.4932 
3633.9684 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
54314.1640 
62895.1450 
22062.8940 
14006.4375 
7601.8150 
37288.3360 
12292.0923 
82363.6230 
19083.7490 
48538.2940 
9124.7610 
18823.3030 
5714.6035 
18375.8470 
6469.3030 
22000.2790 
9158.4302 
31627.1320 
16243.9500 
30368.7130 
17351.5630 
9502.4922 
4059.5403 
10 YRS PLUS 
10 YRS PLUS 
16588.2270 
10 YRS PLUS 
2402.8309 
12514.8641 
10 YRS PLUS 
10 YRS PLUS 



CREE 

SCHEI 













TABLE K-9 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
0.75 INCH CHORD, MEAN SECTION, CONDITION 3 


ELEMENT NO. 

TEMPERATURE 

STRESS 

LIFE(HRS) 

1 

1712.0 

-40074,1 

20.5028 

2 

1661.0 

-40336.5 

64,0213 

3 

1673.0 

-39919,8 

51.7414 

4 

1625.0 

-31880.0 

921.7896 

5 

1493.0 

3773,9 

10 YRS PLUS 

6 

1454.0 

13719,0 

10 YRS PLUS 

7 

1401.0 

27338,4 

10 YRS PLUS 

B 

1355.0 

38739,9 

10 YRS PLUS 

9 

1371.0 

34460,2 

10 YRS PLUS 

10 

1313.0 

49107,3 

10 YRS PLUS 

11 

1343.0 

41220,2 

10 YRS PLUS 

12 

1283,0 

56497,9 

ID YRS PLUS 

13 

1335.0 

43250.5 

10 YRS PLUS 

14 

1275.0 

58532.0 

10 YRS PLUS 

15 

1331.0 

44635,8 

10 YRS PLUS 

16 

1280.0 

57619.5 

10 YRS PLUS 

17 

1343.0 

42091,8 

10 YRS PLUS 

18 

1298,0 

53484,0 

10 YRS PLUS 

19 

1359.0 

38748,1 

10 YRS PLUS 

20 

1313.0 

50395.5 

10 YRS PLUS 

21 

1379.0 

34543,4 

10 YRS PLUS 

22 

1339,0 

44608,1 

10 YRS PLUS 

23 

1381.0 

35089,6 

10 YRS PLUS 

24 

1341.0 

45182,3 

10 YRS PLUS 

25 

1383,0 

35317,8 

10 YRS PLUS 

26 

1345.0 

45040,4 

10 YRS PLUS 

27 

1712.0 

-40268,3 

19,8996 

2fl 

1663.0 

-40119,3 

63.1852 

29 

1601.0 

-27101.8 

4825.3482 

30 

1562.0 

-16227,1 

10 YRS PLUS 

31 

1561,0 

-17027,1 

10 YRS PLUS 

32 

1520.0 

-5881,7 

10 YRS PLUS 

33 

1538.0 

-11648,4 

10 YRS PLUS 

34 

1497,0 

-536,7 

10 YRS PLUS 

35 

1469.Q 

5928,7 

10 YRS PLUS 

36 

1417,0 

19816,7 

10 YRS PLUS 

37 

1479.0 

1823,9 

10 YRS PLUS 

38 

1420.0 

17765,8 

10 YRS PLUS 

39 

1488.0 

-407,5 

10 YRS PLUS 

40 

1415,0 

19085,0 

10 YRS PLUS 

41 

1488.0 

-407,5 

10 YRS PLUS 

42 

1416.0 

18826,9 

10 YRS PLUS 

43 

1475,0 

3700,4 

10 YRS PLUS 

44 

1405,0 

22323,9 

10 YRS PLUS 

45 

1455.0 

10046,6 

10 YRS PLUS 

46 

1395.0 

25978,4 

10 YRS PLUS 

47 

1436.0 

16372,0 

10 YR$ PLUS 

48 

1383,0 

30354,6 

10 YRS PLUS 

49 

1439.0 

17186,5 

10 YRS PLUS 

30 

1397.0 

28299,5 

10 YRS PLUS 

31 

1448.0 

16571,7 

10 YRS PLUS 

32 

1405.0 

27973,5 

10 YRS PLUS 

33 

1489.0 

6983.4 

10 YRS PLUS 

34 

1449.0 

17637,5 

10 YRS PLUS 

55 

1614.0 

-25999,3 

4351.0745 

56 

1593.0 

-19745,9 

34947,0880 

57 

1705.0 

-39330,6 

27,9184 

58 

1687,0 

-39085,7 

44.4531 

59 

1745.0 

-38068,0 

14,7352 

60 

1729.0 

-38602.9 

18.8582 

61 

1172.0 

79463,0 

56240.9660 

62 

1161.0 

81067,9 

58206.9280 


445 


TABLE K- 10 


SCHEME A 


CONVECTION COOLED CAST TWO 
75 INCH CHORD, TIP SECTION, 

CAVITY PIN 
CONDITION 3 

FIN BLADE, 

ELEMENT NO. 

TEMPERATURE 

STRESS 

UFECHRS) 

1 

1819.0 

-30*82,2 

12.2034 

2 

1773.0 

-34107,7 

17.701 

3 

1775.0 

-34031.6 

17.2131 

4 

1732.0 

-34979,2 

37.0093 

3 

1334.0 

6*97,4 

10 YRS PLUS 

6 

1321.0 

17778,5 

10 YRS PLUS 

7 

1472.0 

31622,2 

64453.3260 

6 

1442.0 

3*437,7 

25022.1270 

9 

1470.0 

32*53,5 

50191,5550 

10 

1436.0 

41698,2 

18822.0020 

11 

1462.0 

36377,6 

28609.7980 

12 

1427.0 

45589,8 

12787.0^93 

13 

1461.0 

37856.9 

20838.3240 

14 

1424.0 

47664,3 

9671,5374 

15 

1475.0 

33345.5 

24892.6780 

16 

1439.0 

44952,4 

10071,8324 

17 

1302.0 

29312,4 

45619. 8800 

10 

1465.0 

3*258,0 

13397,1143 

19 

1313*0 

27399,5 

51343.4110 

20 

1460*0 

36336,8 

17127,3430 

21 

1546*0 

19561,8 

10 YRS PLUS 

22 

I5l7,0 

27490,3 

44827,4550 

23 

1546.0 

20502.6 

10 YRS PLUS 

24 

1517.0 

28442.6 

36119,0940 

25 

1343.0 

21*88.0 

73535.9760 

26 

1310.0 

30*78,2 

24794.1260 

27 

1805.0 

-32154.6 

13.0624 

20 

1739.0 

-34446,7 

22.3221 

29 

1713.0 

-34401.9 

64,3628 

30 

1676.0 

-260*5,0 

349,6770 

31 

1662.0 

-22796.2 

2499.3942 

32 

1623,0 

-11100,2 

10 YRS PLUS 

33 

1623.0 

-10466,9 

10 YRS PLUS 

34 

1565.0 

366,2 

10 YRS PLUS 

35 

1581.0 

2186,4 

10 YRS PLUS 

36 

1543.0 

12403,2 

10 YRS PLUS 

37 

1635.0 

-12525.3 

10 YRS PLUS 

30 

1590.0 

646,2 

10 YRS PLUS 

39 

1639.0 

-11*79,7 

10 YRS PLUS 

40 

1393.0 

1703,1 

10 YRS PLUS 

41 

1624.0 

-5781,7 

10 YRS PLUS 

42 

1573-0 

6699,3 

10 YRS PLUS 

43 

1605.0 

1529.2 

10 YRS PLUS 

44 

1555,0 

14966,7 

10 YRS PLUS 

45 

1393,0 

6124,6 

10 YRS PLUS 

46 

1550.0 

17494,4 

10 YRS PLUS 

47 

1569.0 

6160,6 

10 YRS PLUS 

46 

1548,0 

16990,1 

10 YR$ PLUS 

49 

1606,0 

3606,4 

10 YRS PLUS 

30 

1374.0 

12878.9 

10 YRS PLUS 

31 

1607.0 

4727,8 

10 YRS PLUS 

32 

1577,0 

12909,2 

10 YRS PLUS 

33 

1622.0 

1587,0 

709.7 

10 YRS PLUS 

34 

10732.8 

10 YRS PLUS 

35 

1732.0 

-30276,1 

96,8576 

36 

1713.0 

-26472.7 

330*5363 

37 

1601.0 

-301*3.9 

21,0016 

30 

1785,0 

-30997,2 

f7,4936 

39 

1632.0 

-27603.5 

17,2368 

60 

l8i8 ♦ Q 

-2*071.0 

18.16Q3 

61 

1328.0 

68127,8 

3718,8184 

62 

1311*0 

70670,6 

3756,3507 


446 . 


TABLE K-l I 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
0.75 INCH CHORD, HUB SECTION, 22774 RPM, TIT - 2300 F. 
WCA = 0.04852 LB/SEC/BLADE (4.07?, OF HOT GAS FLOW), 
rri - 900° F . PTOT = 450 PSIA, CONDITION 4 


element no. 

1 

2 

3 

4 

6 

7 

8 
9 

10 

11 

12 

13 

14 
13 
16 
l 7 

1^ 

20 

21 

22 

23 

24 
23 
26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 
4? 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 
56 
59 

6i l 

61 

62 


TEMPERATURE 

1632.0 

1557.0 

1600.0 

1527.0 

1521.0 

1440.0 

1530.0 

1444.0 

1583.0 

1513.0 

1571.0 

1491.0 
1567. U 

1479.0 

1562.0 

1469.0 

1552.0 

1467 . 0 

1547.0 

1475.0 

1542.0 

1488.0 

1525.0 
1451-0 

1383.0 

1319.0 

1621.0 

1551.0 

1567.0 

1496.0 

1533.0 

1463.0 

1562.0 
14B3.0 

1556.0 

1468.0 

1601.0 

1525.0 

1649.0 

1566.0 

1660.0 

1565.0 

1649.0 

1555.0 

1639.0 

1555.0 

1620.0 

1551.0 

1601.0 

1546.0 

1566.0 

1522.0 

1462.0 

1378.0 
16lB. 0 

1585.0 

1689.0 

1662.0 

1690.0 

1658.0 

1138.0 

1142.0 


STRESS 

-15990.4 

6508,2 

-6185.8 

14651.3 

17231,6 

39779.2 

17304.0 

41546.4 

6829.9 

27328.8 

14807.3 
38643-8 

19647,2 

46188.9 

23462.4 

51866.9 

27862.0 

53638.5 

29550.6 

51370.4 

30180.9 

46550.5 

32784.4 

53772.9 

66371.6 

76582.6 
-10413,6 

9773,0 

10267.7 

28941.5 

23919.0 

42229.3 

21319.8 

41281.0 

27065.1 

48439.6 

19385.3 

37905.5 

10943.9 

32793.7 

12360.8 

37348.7 

16839.8 

41124.8 

18640.3 

40203.9 

21514.5 

38793.1 

23110.3 

36230.6 

27719.1 

38316.4 

51610.1 

68250.7 
6727,3 

15152.4 
-17753.1 
-10762,9 
-20753.8 
-12313,1 

94114.7 

93045.8 


LJFE<HRS) 

43725.2960 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
24606 . 3360 
10 YRS PLUS 
15829.3502 
10 YRS PLUS 
52174.5750 
10 YRS PLUS 
7358.3748 
74693.7590 
2603.0114 
30962.8460 
1288.4253 
15372.3031 
1001.6967 
12110.2998 
1190.1476 
12077.9258 
1907.1329 
10784.8237 
1524.4463 
1033.3964 
901.9155 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
59118.7690 
63473.4370 
8107.1206 
49795.9040 

5414.2149 

16433.2420 

2397.7393 

31785.8070 

3391.7168 
10 YRS PLUS 
3512.1707 
69899.7240 
1315.7179 
20779.0060 
788.3650 
14734.8395 
918.3130 
9778.9458 
1381.1464 
11499.2528 
2796.9492 
10797.8386 
3354.7562 
1635.3139 
829.6123 
10 YRS PLUS 
10 YRS PLUS 
5415.5646 
10 YRS PLUS 
1955.2929 
74971.6310 
7112.0882 
7874.7086 



TABLE K- 12 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
0.75 INCH CHORD, MEAN SECTION, CONDITION 4 


ELEMENT NO. 

TEMPERATURE 

STRESS 

LIFE(HRS) 

1 

1714.0 

-34003,8 

67,1575 

2 

1643.0 

-17014,6 

22970,4730 

3 

1687.0 

-31292.6 

226.3342 

4 

1621.0 

-11425,8 

10 YRS PLUS 

5 

1574.0 

2902,7 

10 YRS PLUS 

6 

1513.0 

19465,4 

10 YRS PLUS 

7 

1529.0 

16013,7 

10 YRS PLUS 

a 

1459.0 

34022,7 

44929,6010 

9 

1525.0 

18428.0 

10 YRS PLUS 

10 

1441.0 

40967.3 

19134,6200 

11 

1505,0 

25499,3 

10 YRS PLUS 

12 

1410.0 

48794,5 

9437,6528 

13 

1500.0 

28261,5 

61480.3810 

14 

1413.0 

51665.3 

6555.7010 

15 

1494.0 

30065.1 

40306.3630 

16 

14 1 9 . 0 

51075,1 

6111,0165 

17 

1503.0 

29280.0 

44640,7770 

1* 

1436.0 

47440.7 

7092,3198 

19 

1515.0 

26627,5 

57752,9610 

20 

1440,0 

44033,2 

7923.9891 

21 

1525.0 

24298,9 

73329.5340 

22 

1464.0 

40906,9 

99Q7.1075 

23 

1514.0 

27435,8 

49475,1850 

24 

1453.0 

43978,9 

7965,0911 

25 

1479.Q 

36774.7 

15929,9420 

26 

1417.0 

53339,7 

4330.2737 

27 

17U.0 

-33008,3 

76,2019 

2B 

1643.0 

-17821.4 

17487,7490 

29 

1639.0 

-14315,3 

63059,4060 

30 

1570.0 

2342.1 

10 YRS PLUS 

31 

1632.0 

-12093.2 

10 YRS PLUS 

32 

1560.0 

6185,6 

10 YRS PLUS 

33 

1642.0 

-13051,8 

68662,4040 

34 

1579.0 

4435,8 

10 YRS PLUS 

35 

1601.0 

-353,7 

10 YRS PLUS 

36 

1527.0 

19297,1 

10 YRS PLUS 

37 

1617.Q 

-1441,7 

10 YR$ PLUS 

3B 

1533,0 

21295,6 

10 YRS PLUS 

39 

1620.0 

-3274,4 

10 YRS PLUS 

40 

1526 . 0 

24723,0 

64740.3940 

41 

1620.0 

-3274,4 

10 YRS PLUS 

42 

1527.0 

24455,7 

66816,4200 

43 

1617.0 

1085,3 

10 YRS PLUS 

44 

1517,0 

28092,7 

39102.0000 

45 

1594,0 

8340,0 

10 YRS PLUS 

46 

1509.0 

30615,4 

27709,1000 

47 

1575.0 

13527.1 

10 YRS PLUS 

48 

1500.0 

33111,4 

20270,5790 

49 

1570.0 

14654,6 

10 YRS PLUS 

So 

1507.0 

31125,3 

26121.5500 

51 

1564.0 

15901,4 

10 YRS PLUS 

52 

1501.0 

32387,7 

23245,4700 

53 

1562,0 

16096,4 

10 YRS PLUS 

54 

1497.0 

33139,1 

21947,1400 

55 

1671,0 

-15990,9 

15436,6250 

56 

1635.0 

-5491,0 

10 YRS PLUS 

57 

1747,0 

-31282,4 

55,9643 

58 

1717,0 

-30089,7 

142.6071 

59 

1781,0 

-31149,9 

26.8826 

60 

1755.0 

-31755,2 

42.4422 

6l 

1247.0 

81239,0- 

3175.5912 

62 

1230.0 

01991,6 

3613.1720 


TABLE K- 13 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
0.75 INCH CHORD, TIP SECTION, CONDITION 4 


ELEMENT NO. 

TEMPERATURE 

STRESS 

LIFE(HRS) 

1 

1796.0 

-30729,0 

21.0533 

2 

1729.0 

-30476.5 

99.6394 

3 

1755.0 

-31434.6 

45,2876 

4 

1693.0 

-21837.6 

1404,9032 

5 

1603.0 

8464,8 

10 YRS PLUS 

6 

1549.0 

23538,1 

4385Q.6320 

7 

1563.0 

21720,3 

44302.7160 

8 

1515.0 

35098,7 

8439.3885 

9 

1574.0 

20915,3 

39352.9540 

10 

1521.0 

36001.8 

5822.1263 

li 

1573.0 

24110,9 

19779.1060 

12 

1518.0 

39893,6 

2617.9313 

13 

1573.0 

26314,2 

12166.2071 

14 

1514.0 

43204,0 

1657,9078 

15 

1586.0 

24262.9 

13408,1002 

16 

1530. Q 

40547,5 

1084.3721 

17 

1610.0 

18321.4 

35856.0700 

18 

1553.0 

35195,2 

2919,5412 

19 

1614.0 

17495,2 

42690.0790 

20 

1563.0 

32854,6 

3755.1651 

21 

1641.0 

9177,6 

10 YRS PLUS 

22 

1594.0 

24588,6 

10058.0186 

23 

1627.0 

13358,1 

10 YRS PLUS 

24 

1581.0 

27858,4 

6973.0166 

25 

1583.0 

26346,2 

9209.1749 

26 

1527.0 

42200,5 

1383.1769 

27 

1786.0 

-30426.8 

27.8266 

28 

1721.0 

-28605,9 

176.2593 

29 

1721.0 

-26450,2 

274,5547 

30 

1664,0 

-12771,3 

54690.2370 

31 

1700. 0 

-17690,6 

4185.1313 

32 

1638,0 

614,2 

10 YRS PLUS 

33 

1685.0 

-10821,2 

59809.4530 

34 

1623,0 

7622,0 

10 YRS PLUS 

35 

1671,0 

-4685.9 

10 YRS PLUS 

36 

1613.0 

12492,0 

10 YRS PLUS 

37 

1727.0 

-18201.8 

1810.6656 

38 

1659,0 

1723,9 

10 YRS PLUS 

39 

1730.0 

-14518,8 

5569,0783 

40 

1659,0 

5944,6 

10 YRS PLUS 

41 

1717,0 

*7918,6 

10 YRS PLUS 

42 

1640,0 

14703,7 

54481,6060 

43 

1700.0 

-1546,5 

10 YRS PLUS 

44 

1624,0 

20742,9 

10726,4684 

45 

1686,0 

2732,9 

10 YRS PLUS 

46 

1620.0 

22141,2 

8543,1488 

47 

1680.0 

4060,1 

10 YRS PLUS 

48 

1617,0 

22667,9 

0256.6404 

49 

1691.0 

-419,3 

10 YRS PLUS 

30 

1638.0 

15072,0 

50766.0140 

31 

1677.0 

2369,3 

10 YRS PLUS 

32 

1629,0 

16463,7 

40373,6640 

33 

1648,0 

10220,9 

10 YRS PLUS 

34 

1589.0 

27192,3 

6510.7322 

35 

1748.0 

-20635,9 

496.4709 

36 

1714,0 

-11596,5 

21678.4200 

37 

1808.0 

-26150,9 

40.1405 

38 

1779,0 

-26137.0 

76,6661 

39 

1832.0 

-25603,0 

20*1292 

60 

1006.0 

-26724,1 

37,4451 

61 

1356.0 

72450,2 

690,4653 

62 

1345.0 

73213,0 

018,4969 


449 



TABLE K- 14 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE; 
0.75 INCH CHORD, HUB SECTION, 22567 RPM, TIT = 2250 F, 
WCA = 0.005393 LB/SEC/BLADE (4.03 fo OF HOT GAS FLOW), 

TCA = 900°F, PTOT = 50 PSIA, CONDITION 5 


ELEMENT NO. 

TEMPERATURE 

STRESS 

tlPE(HRS) 

4 

X 

1619.0 

-10416.7 

10 YRS PLUS 

2 

1600.0 

•3714,4 

10 YRS PLUS 

3 

1594.0 

-2668,5 

10 YRS PLUS 

A 

1575.0 

3318,8 

10 YRS PLUS 

5 

1514.0 

20638,1 

Iff YRS PLUS 

6 

1498. C 

25682,7 

10 YRS PLUS 

7 

1492.0 

2847l,l 

74030.7120 

0 

1457.0 

38736,2 

19085.3100 

9 

1517.0 

24913,0 

80427,8910 

io 

1505.0 

29280,6 

42136.5340 

li 

1520.0 

28154,8 

35386.5010 

12 

1506,0 

33519.6 

15568.7350 

13 

1522 . 0 

30986,9 

17611.7830 

14 

1507.0 

37056,2 

6758.0749 

15 

1522.0 

33406,7 

10187.0239 

16 

1506,0 

40194.3 

3435,7775 

1? 

1522.0 

35345,4 

6570,1231 

18 

1507.0 

41567,9 

2647,3160 

l 9 

1522.0 

36261,7 

5339,9932 

20 

1510.0 

41346.2 

2531.9480 

21 

1524.0 

35926,7 

5451,2957 

22 

1515.0 

39736,8 

2944,3203 

23 

1519,0 

36559.5 

5422.6242 

24 

1507 , Q 

40751,9 

3040,5563 

25 

1503.0 

40077,3 

3807,5054 

26 

1493.0 

43488,0 

2806,4238 

27 

1613.0 

•7189.9 

10 YRS PLUS 

28 

1596,0 

-1615.9 

10 YRS PLUS 

29 

1546.0 

15173.7 

10 YRS PLUS 

30 

1533.0 

18543.7 

10 YRS PLUS 

3i 

1507,0 

28970.9 

42686.0940 

32 

1494.0 

32333.5 

28776.1550 

33 

1500*0 

34802.6 

13766,9893 

34 

1485.0 

38023,3 

10098,5151 

35 

1496,0 

39004 , 5 

5779,6727 

36 

1478,0 

42387,8 

5151,7811 

37 

1538.0 

31494,7 

10049,6398 

38 

1525.0 

33590.7 

8989,0118 

39 

1580.0 

25553,6 

11888,2653 

40 

1565.0 

27758.2 

11001.2461 

4l 

1599,0 

24788,9 

8419.4069 

42 

1582.0 

26999.1 

8197,7307 

43 

1602,0 

25538.8 

6601.6722 

44 

1586,0 

27512,0 

6578,3379 

45 

1601.0 

25724.0 

6512.0440 

46 

1587.0 

27390,0 

6578.0093 

47 

1595.0 

25909,9 

7338,7450 

48 

1583.0 

27454.7 

7220.3129 

49 

1584.0 

26508,5 

8650.3819 

50 

1575.0 

27546,5 

8781,4224 

5i 

1566,0 

28491,5 

9101,2132 

52 

1559.0 

29426,5 

8953,2176 

53 

1538,0 

33675,5 

6160.1706 

54 

1526.0 

36076,3 

4987.9922 

55 

1581.0 

20658,6 

35440.4700 

56 

1574.0 

21618,4 

33335.0430 

57 

1609.0 

10872,9 

10 YRS PLUS 

58 

1604.0 

11530,4 

10 YRS PLUS 

59 

1614.0 

7544,0 

10 YRS PLUS 

60 

1609.0 

8233.3 

10 YRS PLUS 

61 

1362.0 

67749.2 

1454.3772 

62 

1366.0 

65370,3 

2057,2158 


450 


,1111. jUI III 


TABLE K-15 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
n 7S INCH CHORD, MEAN SECTION, CONDITION 5 


element no. temperature 


1 

1710*0 

2 

1701*0 

3 

1690*0 

4 

1675*0 

5 

1572*0 

6 

1562.0 

7 

1503*0 

0 

1491.0 

9 

1463.0 

10 

1445,0 

11 

1430*0 

12 

1420.0 

13 

1420.0 

14 

1411.0 

13 

1425.0 

16 

1411*0 

17 

1433*0 

18 

1420.0 

19 

1445.0 

20 

1432*0 

21 

1466*0 

22 

1454.0 

23 

1404 .Q 

24 

1472*0 

23 

1517,0 

26 

1509.0 

27 

1721.0 

28 

1705.0 

29 

1654.Q 

3u 

1643.0 

31 

1614.0 

32 

1603.0 

33 

1576.0 

34 

1567,0 

35 

1530,0 

36 

1516,0 

37 

1517,0 

3B 

1499,0 

39 

1514.0 

40 

1492.0 

41 

1514*0 

42 

1492.0 

43 

1500*0 

44 

1487.0 

45 

15Q0.0 

46 

1482*0 

47 

1494 *0 

40 

1470,0 

49 

1505.0 

50 

1492.0 

51 

1527,0 

52 

1515.0 

53 

1577.0 

54 

1569.0 

55 

1637.0 

56 

1631*0 

57 

1685*0 

58 

1681 • 0 

59 

1708. 0 

60 

1703.0 

61 

1424.0 

62 

1419.0 


STRESS 

LIFE(HRS) 

-27886 . 1 

219.3571 

-27873.9 

329.6120 

-19310.1 

3153.2*21 

-15719.8 

15262.9024 

13161.6 

10 YRS PLUS 

15136.0 

10 YRS PIUS 

29825,9 

39*14,0580 

319*2.3 

3*331.1150 

37881.2 

19567.2220 

*1319,0 

15997.8**5 

*1586,9 

187*4.2010 

**77*. 1 

18173.6570 

*252*. 3 

21352.0530 

*5212.7 

21985.9960 

*2857,3 

22006.0*20 

4*962,6 

22989.4650 

*10*3.5 

23911.0900 

43012.1 

2*850.7890 

36905.8 

26080.7360 

41001.1 

2*816,4080 

3*899.8 

35903.9*30 

36971.8 

31*97.3180 

32014.6 

*1380.20*0 

3*167.1 

35705.5930 

2*657.7 

85223.0300 

26168.5 

76283.3170 

-30675.5 

110.5360 

-26563,9 

392.8*9* 

-16672.5 

19256.1720 

-11372.3 

10 YRS PLUS 

-5974.3 

10 YRS PLUS 

-20*2.3 

10 YRS PLUS 

138*.* 

10 YRS PLUS 

5026.4 

10 YRS PLUS 

11896.0 

10 YRS PLUS 

16665.9 

10 YRS PLUS 

82*4.2 

10 YRS PLUS 

1*739.3 

10 YRS PLUS 

7616.0 

10 YRS PLUS 

1*955.4 

10 YRS PLUS 

7616.0 

10 YRS PLUS 

14955,4 

10 YRS PLUS 

9501.* 

10 YRS PLUS 

16536.9 

10 YRS PLUS 

13391,1 

10 YRS PLUS 

19623.2 

10 YRS PLUS 

17678,3 

10 YRS PLUS 

23187.3 

10 YRS PLUS 

18168,1 

10 YRS PLUS 

22597,2 

10 YRS PLUS 

161*2,1 

10 YRS PLUS 

20264.1 

10 YRS PLUS 

5378.8 

10 YRS PLUS 

8255,6 

10 YRS PLUS 

-10*27.3 

10 YRS PLUS 

-7812.3 

10 YRS PLUS 

-22750.7 

1*16.0558 

-20729,1 

2*69.8827 

-27181.9 

321.7023 

-2*962.3 

574.5273 

*3*23.6 

20505.8350 

48560.2 

9554.09*2 


451 


TABLE K-16 


SCHEME A- 1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
0.75 INCH CHORD , TIP SECTION; CONDITION 5 


ELEMENT NO. 

TEMPERATURE 

STRESS 

1 

1810.0 

-23603,5 

2 

1796.0 

-23401,1 

3 

1786,0 

-22484,9 

4 

1773.0 

-20638.4 

5 

1656,0 

12673,5 

6 

1647,0 

14912,8 

7 

1597.0 

29575,8 

8 

1591.0 

30460,2 

9 

1583.0 

32028,6 

10 

1574.0 

33400,5 

11 

1569.0 

34467,0 

12 

1560*0 

35667,5 

13 

1565.0 

34980,0 

14 

1555.0 

36563,4 

15 

1570.0 

33980.6 

16 

1561.0 

35133.9 

17 

1385.0 

30810,8 

18 

1575.0 

32473,8 

19 

1595.0 

29577,7 

20 

1587.0 

30833,4 

21 

1620.0 

23009,8 

22 

1612,0 

25304,0 

23 

1637,0 

20619,6 

24 

1630.0 

21950.8 

25 

1664,0 

13610,2 

26 

1657,0 

15161,3 

27 

1802,0 

-24232,2 

-23842,7 

28 

1787,0 

29 

1751.0 

-19572.2 

30 

1741.0 

-12386,0 

31 

17H.0 

-10223,0 

32 

1701.0 

-6628,6 

33 

1679,0 

-2608,8 

34 

1669,0 

1158,1 

35 

1645.0 

6270,2 

36 

1635,0 

10354,5 

37 

1658,0 

-172.9 

38 

1645.0 

4620.3 

39 

1637,0 

-2891,3 

40 

1644,0 

2407,7 

41 

1648,0 

-745,1 

42 

1634.0 

4764,1 

43 

1640.0 

3017,5 

44 

1626.0 

8718,7 

45 

1636,0 

6650,3 

46 

1624,0 

11566.5 

47 

1638.0 

8723,1 

48 

1627,0 

13173,3 

49 

1654,0 

7126,6 

30 

1645.0 

10783,0 

51 

1670.0 

5946.1 

32 

1661.0 

9476,2 

53 

1705.0 

-2069,5 

34 

1698,0 

937,7 

35 

1734,0 

-14905,9 

36 

1749,0 

-12818,1 

37 

1790.0 

-22005,9 

38 

1786,0 

-21195,4 

39 

1800.0 

-21028,3 

60 

1804,0 

-21376,9 

61 

1559,0 

34460,9 

62 

1549,0 

40144,6 


LIPECHRS) 

63.5452 
90.3362 
135.8472 
276.3448 
70107 , 5590 
42014.6650 
3128.7739 
3020.8852 
2645.8950 
2482.3778 
2239.1348 
2180.0365 
2223.0663 
2040.7403 
2428.4131 
2389,6381 
3278.2163 
2963,8850 
3296.4960 
3093.9313 
5962.1447 
5330.4157 
7936.9286 
6836.8004 
41292.7480 
29566.4820 
66,9992 
101.2806 
651.3353 
8445.5116 
36746.0220 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YR$ PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
2718,5637 
6018,8507 
136,5084 
175.7330 
94,3484 

112.8192 ji~ 

2926.8542 

1066,0601 
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TABLE K-17 


SCHEME 

0.75 

WCA 


ELEMENT NO. 


2 

3 

4 

5 

6 
7 
6 
V 

13 

11 

12 

13 

14 

15 

16 
17 
IB 

19 

20 
21 
22 

23 

24 

25 

26 
27 
2B 

29 

30 

31 

32 

33 

34 

35 

36 

37 
3B 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 
61 
62 


A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
INCH CHORD, HUB SECTION, 21934 RPM, TIT = f'°° F ’ 

- 0.00901 LB/SEC/BLADE (2.19* OF HOT GAS FLOW) , 

n_ 1 ca dc t A CONDITION 2 A 


TP A - 900° F. PTOT 


TEMPERATURE 

1610.0 

159’’. 0 

1595.0 

1573.0 

1525.0 

1503.0 

1503.0 
1A77.Q 

1529.0 

1500.0 

1526.0 

1502.0 

1525.0 

1498 . 0 

1522.0 

1493.0 
151B.0 

1492.0 

1513.0 

1492.0 

1506 . 0 

1490.0 

1481.0 

1458.0 

1409.0 
13«8.0 

1616.0 

1596.0 

1570.0 

1552.0 

1540.0 

1522.0 

1533.0 

1512.0 

1514.0 

1488.0 

1548.0 

1526.0 

1501.0 

1557.0 

1593.0 

1565.0 

1591.0 

1563.0 

1565.0 

1561.0 

1574.0 

1554.0 

1557.0 

1541.0 

1523.0 

1510.0 

1452.0 

1423.0 

1519.0 

1507.0 

1559.0 

1549.0 

1565.0 

1554.0 

1332.0 

1335.0 


STRESS 

-8263.4 

-1116,2 

-1713.5 

5158,0 

18322.6 

25091.0 

25664.7 

33695.3 

20943.0 

27878.7 

24315.2 

32612.4 

26395.6 

35884.6 

28087.6 

38423.8 

29394.7 

38537.5 

30039.2 

37467.1 

30385.0 

36014.4 

34612.8 

41618.2 

51705.2 

57926.5 
-5706.4 

580,5 

11198.4 

15676.1 

22355.3 

26015.4 

27674.8 

32337.0 

35415.2 

40716.3 

29125.4 

33396.4 

24075.9 

28424.6 

23213.4 

28275.9 

23272.2 

28414.6 

22728.5 

27156.5 

22368.4 

26176.4 

22749.0 

25833.4 

27372.9 

30018.2 

42738.3 

49656.4 

22960.4 

25366.5 

9659.0 

11652.9 
5686.3 

7884.1 
72886,2 

70572.9 


LIFECHRS) 

10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
34418.4110 
10 YRS PLUS 
53191.8750 
70984.3*70 
21459.3060 
45665.0090 
11373.2679 
33936.4610 
7316.2060 
28287.0340 
7331.0941 
28179.8230 
9374.6494 
31823.2250 
13855.2749 
24784.2480 
10408.6339 
7319.7252 
4441.6234 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
73796.5030 
45234.5260 
27265.0290 
17195.9970 
8076.1541 
5183.7686 
12933.6933 
9134.8707 
16007,0669 
11815.8486 
13932.4336 
9809.8037 
14341.7106 
10046.8490 
19287.7420 
14028.3927 
28130.7190 
21168.9030 
41728.3710 
32894.1140 
38761.8630 
30849.7640 
10181.6393 
6993.6774 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
1280.6120 
1833.4161 


TABLE K- 1 8 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
0.75 INCH CHORD, MEAN SECTION, CONDITION 2A 


tLEMFNT MO. 

TEMPERATURE 

STRESS 

UFE(HRS) 

1 

1735.0 

-27700.2 

152.9730 

2 

1716.0 

-24420.6 

469,7011 

3 

1711.0 

-20904.6 

1107,7425 

< 

1693.0 

-16008.1 

6710.9421 

5 

1611.0 

7816,8 

10 YRS PLUS 

6 

1576.Q 

17446,0 

10 YRS PLUS 

I 

1543 . 0 

25468.0 

33741,8660 

G 

1523.0 

30395,0 

19574.9680 

9 

1510-0 

32707,2 

16727,8040 

1C 

14S2.Q 

39608,2 

7597.8260 

11 

1487.0 

36835.4 

12493.6941 

12 

1458 . 0 

43850.0 

7057.7754 

13 

1479.Q 

37452,7 

13617,9613 

14 

1450.0 

44299,1 

6212 . 3613 

15 

1477.0 

37064,6 

15777,9469 

1* 

H52.l1 

42933,8 

9839.9004 

17 

1485.0 

34342.3 

23501.0500 

IB 

1464.0 

39201,9 

1397Q.9130 

19 

1496.0 

31176,4 

35418.0950 

20 

1475.0 

36081.2 

20990.8060 

21 

1511.0 

27202.0 

56893.7350 

22 

1492.0 

31689,6 

35345,2060 

23 

1511.0 

27397, a 

54420,5640 

24 

1492.0 

31918,2 

33537,3990 

25 

1504.0 

29492,0 

41327,3060 

26 

1485.0 

34159,6 

24511,8510 

27 

1738.0 

-28587,9 

119.0386 

2G 

1720.0 

-24461,6 

423.2119 

29 

1689.0 

-18228,9 

4625.9626 

30 

1674. C 

-12507,6 

45733.0990 

31 

1662.0 

-10508,6 

10 YRS PLUS 

32 

1647.0 

-5802,6 

10 YRS PLUS 

33 

1634.0 

-3571.6 

10 YRS PLUS 

34 

1619.0 

1251.6 

10 YRS PLUS 

33 

1581.0 

10677,3 

10 YRS PLUS 

36 

1559.0 

17038,9 

10 YRS PLUS 

37 

1573.0 

8330,1 

10 YRS PLUS 

38 

1545.0 

16609,1 

10 YRS PLUS 

39 

1573. C 

6700,4 

10 YRS PLUS 

40 

1539. c 

16b?T,i 

10 YRS PLUS 

41 

1572.0 

7059.6 

10 YRS PLUS 

42 

1538.0 

16894,7 

10 YRS PLUS 

43 

1565.0 

8176,9 

10 YRS PLUS 

44 

1532.0 

17758,8 

10 YRS PLUS 

45 

1555.0 

10864,6 

10 YRS PLUS 

46 

1527.0 

19117,1 

10 YRS PLUS 

47 

1545.0 

14035,6 

10 YRS PLUS 

48 

1521.0 

21120.5 

10 YRS PLUS 

49 

1550.0 

13535,8 

10 YRS PLUS 

50 

1530.0 

19421,3 

10 YRS PLUS 

51 

1552.0 

14043,8 

10 YRS PLUS 

32 

1532.0 

19889.6 

10 YRS PLUS 

53 

1558. G 

13226,9 

ID YRS PLUS 

54 

1538.0 

19013.6 

10 YRS PLUS 

55 

1616.0 

-2476,9 

10 YRS PLUS 

36 

1604 , C 

1648,2 

10 YRS PLUS 

57 

1665 . 0 

-16656,6 

14493,8512 

5B 

1655.0 

-I3l9i,i 

60515.3550 

59 

168B.Q 

-22693,6 

1330,2238 

60 

1680.0 

-19915,9 

3319,4723 

61 

1433.0 

51602.8 

3713.4753 

62 

1426.0 

55057,1 

2464.J742 
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TABLE K- 19 


SCHEME A-l CONVECTION COOLED 
0. 75 INCH CHORD, TIP 


CAST TWO CAVITY PIN FIN BLADE, 
SECTION, CONDITION 2A 


ELEMENT mo. TEMPERATURE 


* 

1816.0 

2 

1799.Q 

3 

1794.0 

4 

1779.0 

5 

1687 ♦ Q 

6 

1675.0 

7 

1636.0 

b 

1624.0 

9 

1630.0 

10 

1616.0 

11 

1622.0 

12 

1608.0 

13 

1620.0 

14 

1605.0 

IS 

1628.0 

16 

1614.0 

17 

1644.0 

1* 

1629.0 

19 

1652.0 

20 

1639.0 

21 

1670.0 

22 

1659. 0 

23 

1667,0 

24 

1656.0 

25 

1655.0 

2y 

1640.0 

27 

1811.0 

20 

1794,0 

29 

1772.0 

30 

1760*0 

31 

1746.0 

32 

1732.0 

33 

1721.0 

34 

1707. 0 

35 

1691,0 

3o 

1675,0 

37 

1716.0 

30 

1696.0 

39 

1718,0 

40 

1700.0 

41 

1709. Q 

42 

1689,0 

43 

1701.0 

44 

1681. 0 

45 

1696.0 

45 

1679.0 

47 

1695, C 

48 

1679.0 

49 

1705.0 

50 

1692.0 

51 

1700.0 

52 

1689.0 

53 

1689.0 

54 

1673.0 

55 

1733. 0 

56 

1724.0 

57 

1766 *0 

58 

1758.0 

59 

1782.0 

60 

1775.Q 

61 

1577.0 

62 

1566.0 


STRESS 

LIFE(HRS) 

•22326,9 

71.5864 

-21815.5 

115.7148 

-21640.2 

134.1132 

-18063.4 

545.4903 

9125,4 

10 YRS PLUS 

12802.7 

40360.5220 

25024,4 

3027.3201 

28737,6 

1859.0534 

26805,0 

2413.0229 

31120,5 

1365.9681 

29245,6 

1754.4080 

33545.3 

992.1918 

29871,9 

1613.7903 

34506,6 

869.6665 

27433,5 

2219.9443 

31731,1 

1260.1379 

22527,1 

4196.7729 

27160,9 

2293.8999 

20220,8 

6141.5983 

24231,6 

3319.3354 

14819.4 

23499,7620 

l8l68, 9 

10209.3676 

16056,8 

16812.2280 

19428,5 

7228.4152 

20042,7 

6033.4998 

24718.9 

2915.1818 

-22270.3 

80.8730 

-21755,0 

131.0869 

-16725,8 

984.7672 

-12833,5 

4566.1625 

-9516,7 

23040.8120 

-5301,8 

10 YRS PLUS 

-2268,5 

10 YRS PLUS 

2076,9 

10 YRS PLUS 

6771,0 

10 YRS PLUS 

11865.2 

55166.6740 

-1134,8 

10 YRS PLUS 

4469,9 

10 YRS PLUS 

-2003,1 

10 YRS PLUS 

3642,7 

10 YRS PLUS 

744,2 

10 YRS PLUS 

7033,4 

10 YRS PLUS 

3416,7 

10 YRS PLUS 

9756,8 

10 YRS PLUS 

5286,6 

10 YRS PLUS 

10692,0 

73272.6750 

5948,3 

10 YRS PLUS 

11029,0 

65499.8090 

3291,1 

10 YRS PLUS 

7394,4 

10 YRS PLUS 

5304,2 

10 YRS PLUS 

8789,6 

10 YRS PLUS 

9062,2 

10 YRS PLUS 

14153,0 

27123.6510 

*4192,8 

10 YRS PLUS 

-1415,4 

10 YRS PLUS 

-13606,8 

3078.9462 

-11240.9 

7994.9069 

-17812,1 

550 • $167 

-15797.8 

1232.5493 

42081,0 

381.3936 

45433,7 

291.Q886 


TABLE K- 20 


SCHEME A-l CONVECTION COOLED CAST 7U0 CAVITY PIN FIN BLADE, 
0.75 INCH CHORD, HUB SECTION, 21934 RPM, TIT = 2I00°F, 

WCA = 0.00794 LB/SEC/BLADE (1.926$ OF HOT GAS FLOW), 

TCA = 600°F, PTOT = 150 PSIA, CONDITION 3A 


ELEMENT NO. TEMPERATURE 


1 

1595.0 

2 

1571.0 

3 

1566.0 

A 

1542.0 

5 

1479.0 

6 

1454,0 

7 

1444.0 

6 

1414.0 

9 

1466.Q 

10 

1440,0 

11 

1457,0 

12 

1426.0 

13 

1452.0 

14 

1419,0 

15 

1447,0 

16 

14H.0 

17 

1441.0 

18 

1408.0 

19 

1435.0 

20 

1408.0 

21 

1427.0 

22 

1406.0 

23 

1393.0 

24 

1364.0 

25 

1299.0 

26 

1271.0 

27 

1594.0 

28 

1572.0 

29 

1543.0 

30 

1523.0 

31 

1506.0 

32 

1485.0 

33 

1489.0 

34 

1465.0 

35 

1458.0 

36 

1426,0 

37 

1490.0 

38 

1462.0 

39 

1524.0 

40 

1494.Q 

41 

1537,0 

42 

1501.0 

43 

1532.0 

44 

1497.0 

45 

1525.0 

46 

1494.0 

47 

1511.0 

48 

1486.0 

49 

1490.0 

50 

1470.0 

51 

1445,0 

52 

1429.0 

b 

1352.0 

34 

1314.0 

35 

1435.0 

36 

1419,0 

37 

1484.0 

38 

1471.0 

39 

1491.0 

60 

1476.0 

61 

1237.0 

62 

1240.0 


STRESS LIFE(HRS) 

-16941,0 #7378.5440 

-9#20.9 10 YRS PLUS 

-9771,7 io YRS PLUS 

-2326,3 10 YRS PLUS 

14334,9 10 YRS PLUS 

21922.7 io YRS PLUS 

24043.4 10 YRS PLUS 

33917.4 10 YRS PLUS 

21022.8 10 YRS PLUS 

29330.5 10 YRS PLUS 

25419.5 10 YRS PLUS 

35668.9 io YRS PLUS 

27915.4 io YRS PLUS 

39076.0 54516.1950 

29432.6 10 YRS PLUS 

41637.9 41609.1200 

30428.1 ID YRS PLUS 

41379.6 47726.9400 

30472.2 10 YRS PLUS 

39431.1 70012.4820 

30089.4 10 YRS PLUS 

36992.3 10 YRS PLUS 

35471.1 io YRS PLUS 

43989.7 10 YRS PLUS 

57727.5 72517.1070 

6599Q.7 34463.3550 

-14318,1 10 YRS PLUS 

-8167,2 io YRS PLUS 

3564,4 10 YRS PLUS 

8378,6 10 YRS PLUS 

16573.4 IQ YRS PLUS 

21616.0 10 YRS PLUS 

24502.3 10 YRS PLUS 

29714.0 10 YRS PLUS 

35239.2 41985,0350 

41795.0 25781.3080 

29441.3 62811.1590 

34952.4 39894.3680 

23805.5 84381.3750 

29346.9 57106.1780 

21922.4 10 YRS PLUS 

28751.6 53385.2440 

21702.0 10 YRS PLUS 

28407.5 64894.1500 

20246.8 10 YRS PLUS 

j>6328 , 7 io YRS PLUS 

19528.9 10 YRS PLUS 

24475.3 10 YRS PLUS 

19669.7 10 YRS PLUS 

23723.7 io YRS plus 

23685.7 10 YRS PLUS 

29235.6 10 YRS PLUS 

45800.5 10 YRS PLUS 

55201.6 7i893.1090 

21793.5 10 YRS PLUS 

25170.7 io YRS PLUS 

3842.5 10 YRS PLUS 

8614,8 10 YRS PLUS 

1197.5 10 YRS PLUS 

4378,1 io YRS PLUS 

60342,2 5272,0915 

77954.6 7891.8075 
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TABLE K-2 I 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
0.75 INCH CHORD, MEAN SECTION, CONDITION 3A 


ELEMENT NO. 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

u 

12 

13 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 
27 
20 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

31 

32 

33 

34 

35 

36 

37 

38 

39 
60 
61 
62 


TEMPERATURE 

1718.0 

1699.0 

1690.0 

1671.0 

1569.0 

1532.0 

1476.0 

1432.0 

1423.0 

1388.0 

1389.0 

1333.0 

1377.0 

1341.0 

1374.0 

1343.0 

1385.0 

1338.0 

1399.0 

1372.0 

1417.0 

1393.0 

1415.0 

1392.0 

1402.0 

1377.0 

1724.0 

1703.0 

1670.0 

1634.0 

1636.0 

1619.0 

1396.0 

1379.0 

1323.0 

1497.0 

1499.0 

1465.0 

1495.0 

1432.0 

1492.0 

1430.0 

1484.0 

1442.0 

1471.0 

1436.0 

1439.0 

1429.0 

1465.0 

1441.0 

1465.0 

1442.0 

1466.0 
144Q.0 

1533.0 

1320.0 

1393.0 

1381.0 

16 ? 1.0 

1611.0 

1345.0 

1335.0 


STRESS 

-33409,0 

-34035,3 

-29422,7 

-24445,8 

3247,8 

7465,2 

26093.2 

31827.0 

37311.7 

45678.2 

42707.2 

31282.9 

43044.7 
31363,4 

41886.3 

48967.0 

37324.2 

43324.0 

32952.9 

38921.2 

27744.7 

33066.2 

27972.4 

33082.1 

31301.8 

37114.8 
-33913,5 
-33619,0 
-29144.9 
-22340,7 
-19339,0 
-14117,0 

-9948,4 

-3109,5 

7492,3 

14930.8 

6344.9 

16325.1 

4437.0 

16730.7 

3226.9 

17232.3 

3460.0 

17337.6 

8172.9 

18450.6 

11364.9 

20196.8 

10377.3 

1.7462.8 

11256.7 

18007 . 6 

11767.3 

19227.7 
-3893,6 
-1191,1 

-20697.2 

-16737,6 

-27923,1 

-24290.4 

36333.9 

61267.9 


LIFE(HRS) 

70.3619 
96.1864 
311.1204 
1406.9431 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
73326.8950 
40604.9010 
67338.2120 
43191.9570 
10 YRS PLUS 
62093.3520 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
ID YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
53.2283 
91.1241 
336.4454 
3373.5264 
12301,1381 

10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YR8 PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PL,US 
10 YRS PLUS 
10 YRS PLUS 
25130.0930 
10 YRS PLUS 
2392.3745 
6815.9152 
21818,6470 
11724.9843 
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TABLE K-22 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
0.75 INCH CHORD, TIP SECTION, CONDITION 3A 


ELEMENT MO. 

temperature 

STRESS 

L IFE< HRS) 

1 

1810.0 

'24820,8 

49,9663 

2 

1794.0 

-24499,0 

75.9426 

3 

1786.0 

-24225,1 

95.9767 

4 

1770.0 

'23601.3 

136,4454 

5 

1645.0 

6366,9 

10 YRS PLUS 

6 

1692.0 

10312.7 

10 YRS PLUS 

7 

1989.0 

27227,5 

5505.0891 

8 

1983.0 

30369,7 

3808,0351 

9 

1980.0 

30529,5 

3982.2073 

10 

1584,0 

34638,9 

2462.1012 

11 

1969.0 

33490,5 

30n.68l3 

12 

1949.0 

37937,6 

1927,4310 

13 

1961.0 

33686,2 

3294.7572 

14 

1543.0 

38243,9 

1932.2323 

13 

1969.0 

30842,8 

4989,1043 

16 

1592.0 

39090,4 

3069,8307 

IT 

1988.0 

25154,2 

10448.4935 

18 

1971,0 

29459,6 

6416,3092 

19 

1998.0 

22085,2 

15586,4117 

20 

1982.0 

26139,9 

9899,7998 

21 

1819.0 

i 9358, 7 

77397,9280 

22 

16Q6.0 

1,9104 . 1 

30549,1180 

23 

1614.0 

16756,4 

55008,8690 

24 

1600.0 

20839,0 

19769,9760 

23 

1993.0 

22901,8 

14935.1083 

26 

1975.0 

27558,1 

8762,9255 

27 

1805.0 

-24883.4 

55.1026 

28 

1789.0 

-24491,3 

85,0736 

29 

1764.0 

-22845,8 

209,1181 

30 

1752.0 

-18694,3 

843,6457 

31 

1734.0 

-19205,6 

4034,0365 

32 

1719,0 

-10688,6 

25643.8200 

33 

17(52.0 

-6513,3 

10 YRS PLUS 

34 

1687.0 

-1826,0 

10 YRS PLUS 

35 

1661.0 

5376,3 

10 YRS PLUS 

36 

1643,0 

11149,9 

10 YRS PLUS 

37 

1679.0 

-1289,6 

10 YRS PLUS 

38 

1698.0 

5298,9 

10 YRS PLUS 

39 

1678.0 

-2683,2 

10 YRS PLUS 

40 

1696.Q 

4370,9 

10 YRS PLUS 

41 

1667.0 

-478,9 

10 YRS PLUS 

42 

1643.0 

7243,0 

10 YRS PLUS 

43 

1696.0 

2209,9 

10 YRS PLUS 

44 

1633,0 

9742,2 

10 YRS PLUS 

45 

1691.0 

3493,1 

10 YRS PLUS 

46 

1631.0 

10059,8 

10 YRS PLUS 

47 

1690.0 

3737,3 

10 YRS PLUS 

48 

1631.0 

9981,5 

10 YR$ PLUS 

49 

1661.0 

468.1 

10 YRS PLUS 

50 

1646.0 

5397,9 

10 YRS PLUS 

51 

1693.0 

3173.1 

10 YRS PLUS 

52 

1639.0 

7772,1 

10 YRS PLUS 

53 

1632.0 

9854,3 

10 YRS PLUS 

54 

1613.0 

16113,1 

70514.3910 

55 

1682.0 

-5359, l 

10 YRS PLUS 

56 

1671.0 

-1710.1 

10 YRS PLUS 

57 

1720.0 

-16501,1 

3746.7882 

58 

1710.0 

-13273,1 

13870.1148 

39 

1738.0 

-21494,1 

306.0302 

60 

1729.0 

-18639,0 

1495.7336 

6l 

1932.0 

43374.7 

993.65Q6< 

62 

1519,0 

47385,4 

715.3654 
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FIGURE K-4 . SCHEME A- I CONVECTION COOLED CAST TWO-CAVITY PIN FIN BLADE 
0.75 INCH CHORD 
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TABLE K-23 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.0 INCH CHORD, HUB SECTION, 22350 RPM, TIT = 2220°F, 

WCA = 0.02229 LB/SEC/BLADE (4.163# OF HOT GAS FLOW), 

TCA = I 200°F, PTOT = 150 PSIA, CONDITION I 


ELEMENT NO. 

TEMPERATURE 

STRESS 

life<hrs> 

1 

1640 t 0 

-15206,6 

45944.5770 

2 

1613.0 

-6684,7 

10 YRS PLUS 

3 

1619.0 

-8413,2 

10 YR$ PLUS 

4 

1593.0 

-395,7 

10 YRS PLUS 

5 

1545.0 

13640,0 

10 YRS PLUS 

6 

1515.0 

22078,8 

10 YRS PLUS 

7 

1527.0 

20021.1 

10 YRS PLUS 

8 

1491.0 

30214,5 

51067,6440 

9 

1517.0 

24993,6 

78971.6440 

10 

1482.0 

34893,8 

22564,6980 

11 

1513.Q 

29094,6 

34928.1210 

12 

1472.0 

40874,0 

7928.7410 

13 

1517.0 

31057,3 

19961.2850 

14 

1471.0 

44485,5 

4369.1415 

15 

1517.0 

33357,1 

11848.1967 

16 

1478.0 

44791,0 

3405,2522 

17 

1515.0 

35233,5 

8184.9504 

18 

I486 . 0 

43857.1 

3198.8503 

19 

1522-0 

33825,0 

9267.2441 

20 

1499.0 

40610.5 

3884.3471 

21 

1567,0 

21341,2 

43073,7060 

22 

1538.0 

29836.3 

14580.9616 

23 

1591.0 

14432.6 

10 YRS PLUS 

24 

1572,0 

20021,7 

56899.0460 

25 

1611.0 

8068,8 

10 YR$ PLUS 

26 

1598.0 

12317,9 

10 YRS PLUS 

27 

1627,0 

2584,4 

10 YRS PLUS 

28 

1616.0 

6138,4 

10 YRS PLUS 

29 

1635.0 

-13094,4 

10 YRS PLUS 

30 

1610.0 

-1771.5 

10 YRS PLUS 

31 

1595.0 

672.0 

10 YRS PLUS 

32 

1572.0 

7024,3 

10 YR$ PLUS 

33 

1567.0 

10557.8 

10 YRS PLUS 

34 

1544,0 

16722.3 

10 YRS PLUS 

35 

1566,0 

14016.8 

10 YRS PLUS 

36 

1539.0 

20975,7 

10 YR$ PLUS 

37 

1545.0 

21920,3 

70512.6150 

38 

1509.0 

30889,6 

26031.7860 

39 

1539.0 

25722.7 

35680.4170 

40 

1498.0 

35992,8 

11094.8833 

41 

1575.0 

19585,4 

60936,6330 

42 

1524.0 

32255.8 

12497.2811 

43 

1596. G 

18053,6 

57812.1510 

44 

1534.0 

33149.6 

7738,9594 

45 

1588.0 

21626,3 

22620.8600 

46 

1532.0 

35118,2 

5250,6280 

47 

1562.0 

28088,6 

11099,2719 

48 

1516.Q 

39206,3 

3231.4434 

49 

1566,0 

25494,4 

17667.3980 

5C 

1541.0 

31540,3 

. 9156.5198 

51 

1575.0 

21618,2 

32423.9290 

52 

1551.0 

27601,6 

16748.7090 

53 

1597,0 

14658,5 

10 YRS PLUS 

54 

1580.0 

18888,4 

67567.9850 

55 

1614,0 

8579,4 

10 YRS PLUS 

56 

1601.0 

12289,3 

10 YRS PLUS 

57 

1626.0 

3946,5 

10 YRS PLUS 

58 

1616,0 

6806.5 

10 YRS PLUS 

59 

1462.0 

42720,3 

7660,6084 

60 

1416.0 

54102,4 

3891.9054 

61 

1379,0 

62977,7 

2236,3658 

62 

1368.0 

64743,0 

2191.8148 

63 

1402.0 

54780.5 

5184.7421 

64 

1445.0 

42924,9 

12073.3177 
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0.00699 Lb/Sec/Blade ( I . 306# of hot gas flow) 
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FIGURE K-5. CREEP STRESS 
SCHEME A- I, 









TABLE K-24 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.0 INCH CHORD, MEAN SECTION, CONDITION I 


element no. 

TEMPERATURE 

STRESS 

LIFE(HRS) 

1 

1731.0 

-18698,8 

1397,2048 

2 

1704.0 

-10291.2 

43144.5160 

3 

1705-0 

-10579.6 

38227.9920 

4 

1680.0 

-2384,2 

10 YRS PLUS 

5 

1619.0 

19386,1 

19497.2230 

6 

1599.0 

25795,5 

6762.1752 

7 

1607.0 

25923.4 

5318,6591 

8 

1589.0 

31469,9 

2553.2342 

9 

1637.0 

20330.5 

8755.1402 

10 

1619.0 

26628.2 

3332.9955 

11 

1647,0 

22530.6 

3881.1538 

12 

1624.0 

30754.7 

1204,5024 

13 

1652.0 

25440,1 

1840,1106 

14 

1630.0 

33747,8 

544.0775 

15 

1661.0 

25841,4 

1346.7382 

16 

1642.0 

32971,5 

476,1964 

17 

1678.Q 

21936,7 

1999.9545 

18 

1664.0 

27097,8 

938.1250 

19 

1691.0 

18329,2 

4253.8323 

20 

1678.Q 

23011.9 

1596,2167 

21 

1723.0 

8376,0 

10 YRS PLUS 

22 

1707.0 

13918,6 

12118.0546 

23 

1748.0 

421,1 

1C YRS PLUS 

24 

1738.0 

3788,5 

10 YRS PLUS 

25 

1722.0 

-14999,3 

5818,1799 

26 

1696.0 

-6781,3 

10 YRS PLUS 

27 

1682.0 

191,2 

10 YRS PLUS 

28 

1660.0 

6992,8 

10 YRS PLUS 

29 

1665 . 0 

8898,5 

10 YRS PLUS 

30 

1643.0 

15718,4 

35630.5970 

31 

1663.0 

12989,7 

52217.6140 

32 

1641. Q 

19610,1 

10061.5360 

33 

1661.0 

16309,3 

18086.4280 

34 

1633.0 

24550,4 

3620.9191 

35 

1706.0 

6565,4 

in YRS PLUS 

36 

1678.0 

14590,9 

20554.3440 

37 

1730.0 

4269,5 

10 YRS PLUS 

38 

1698.0 

15248.2 

9849.8772 

39 

1716.0 

15620,4 

5521.8451 

40 

1686.0 

23720,8 

1127,8909 

41 

1713.0 

17727,7 

2986.2227 

42 

1689,0 

24070,0 

973.7279 

43 

1709,0 

18363,8 

2677,7257 

44 

1689,0 

23757,4 

1039,3699 

45 

1713.0 

15737,9 

5730.0126 

46 

1696.0 

20284,7 

1966.2336 

47 

1728.0 

9691,0 

32082.4300 

48 

17U.0 

14320,6 

9589.9958 

49 

1749.0 

2172.6 

10 YRS PLUS 

30 

1738.0 

5121,3 

10 YRS PLUS 

51 

1591.0 

36670,1 

777.1721 

32 

1546.0 

48211,4 

307.0505 

33 

1510.0 

55067.1 

247,4795 

54 

1486.0 

58420,8 

262.9226 

35 

1516.0 

52881,2 

306.1555 

56 

1554.0 

41978,3 

702.4941 



TABLE K-25 


SCHEME A-l CONVECTION COOLED CAST TV/O CAVITY PIN FIN BLADE 
1.0 INCH CHORD, TIP SECTION, CONDITION I 


| , W ill wi 1 

w i i v » 



element mq. 

TEMPERATURE 

STRESS 

LIFE(HRS) 

1 

1767,0 

-22000,7 

231,3239 

2 

1742*0 

-13829.7 

5165.4737 

3 

1741.0 

-13985,3 

5035.3615 

4 

I7l5,0 

-6415.3 

10 YRS PLUS 

5 

1635,0 

16683,9 

9531.2119 

6 

1636,0 

25059,1 

3004.9257 

7 

1648,0 

24932,9 

2269.0423 

a 

1634.0 

29914,5 

1118.7179 

9 

1706.0 

11511,6 

27417.4680 

10 

1694.0 

15926,5 

8722.7280 

11 

1724,0 

13171,6 

10038,8768 

12 

1710.0 

16600.3 

2417.0386 

13 

1742.0 

13405,8 

5923.9331 

1^ 

1728,0 

19057,2 

1337.7514 

15 

1753,0 

14325,7 

3337.1494 

16 

1740.0 

19661,6 

822,8417 

17 

1774.0 

11014,3 

5794,0290 

18 

1761.0 

16180.1 

1524,5810 

19 

1785.0 

9583,2 

8283,3623 

20 

1773.0 

14440,8 

1992,1765 

21 

1804,0 

4688,7 

10 YRS PLUS 

22 

1789.0 

10356.3 

4953.6199 

23 

1822.0 

-964,5 

10 YRS PLUS 

24 

1813.0 

2385,8 

10 YRS PLUS 

25 

1763,0 

-17956,4 

822,8354 

26 

1738,0 

-10344,0 

17637,6370 

27 

1712.0 

2397,6 

10 YRS PLUS 

28 

1692.0 

8457,9 

10 YRS PLUS 

29 

1698.0 

11415,5 

34865.5130 

30 

1677,0 

17710,0 

7466.8874 

31 

1701,0 

15402.8 

8669,8462 

32 

1680.0 

21457,5 

2103,0657 

33 

1711.0 

15494,8 

6526.1373 

34 

1691,0 

21199,2 

1686.4363 

35 

1791.0 

-2593,6 

10 YRS PLUS 

36 

1770,0 

2621.2 

10 YRS PLUS 

37 

1812.0 

744,2 

10 YRS PLUS 

38 

1791,0 

5876.1 

10 YRS PLUS 

39 

1804.0 

9316,3 

6328,7463 

40 

1786.0 

13489,7 

1974,0457 

41 

1799,0 

13293.2 

1542.3478 

42 

1783.0 

16956,5 

703,9450 

43 

1796,0 

14393,9 

1170.0338 

44 

1782,0 

17790,8 

554,5675 

45 

1802.0 

11321.2 

2672.3024 

46 

1789,0 

14390,4 

1381.9386 

47 

1807,0 

8173,5 

13436,3123 

48 

1791.0 

12122.2 

2700*1036 

49 

1826.0 

1023,9 

10 YRS PLUS 

50 

1815.0 

3612.6 

10 YRS PLUS 

31 

1649,0 

33443,6 

362,1818 

32 

1602.0 

46701,6 

96.0883 

53 

1364,0 

52312,0 

98,5049 

54 

1534.0 

56316.9 

107,9262 

55 

1564,0 

50790.4 

126.6099 

56 

1602.0 

41191,9 

234.4856 


TABLE K-26 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.0 INCH CHORD, HUB SECTION, 23183 RPM, TIT = 2400°F, 

WCA = 0.02482 LB/SEC/BLADE ('4.79$ OF HOT GAS FLOW), 

TCA = 900°F, PTOT = 150 PSIA, CONDITION 2 


ELEMENT NO. 

TEMPERATURE 

STRESS 

LIFE(HRS) 

1 

1619.0 

-38462,7 

-25083,3 

259,6093 

2 

1573.0 

15961,3349 

3 

1587,0 

-28814,6 

4814,6207 

A 

1542.0 

-16243,7 

10 YR5 PLUS 

5 

1465,0 

5737,6 

10 YRS PLUS 

6 

1412.0 

20247,4 

10 YRS PLUS 

7 

1440. 0 

14733,9 

10 YRS PLUS 

a 

1378.0 

31740.7 

10 YRS PLUS 

9 

1424,0 

22500,7 

10 YRS PLUS 

in 

1363,0 

39270,8 

10 YRS PLUS 

11 

1418.0 

28729,6 

10 YRS PLUS 

12 

1346,0 

49018,7 

81785,3200 

13 

1423.0 

31966,3 

10 YRS PLUS 

14 

1342,0 

55243,2 

29316,5580 

15 

1421.0 

35758,0 

10 YRS PLUS 

16 

1353.0 

55374,1 

20332.6240 

17 

1419,0 

37940,7 

53048,9 

71480,1650 

16 

1367,0 

20251,8360 

19 

1425.0 

36583,4 

82260.1580 

20 

1386,0 

47797,7 

29427,8860 

21 

1486,0 

19571,9 

10 YRS PLUS 

22 

1434,0 

34311,1 

10 YRS PLUS 

23 

1523,0 

8859,9 

10 YRS PLUS 

24 

1489,0 

18587,1 

10 YRS PLUS 

25 

1554.0 

-478,0 

10 YRS PLUS 

26 

1532.0 

5883,5 

10 YRS PLUS 

27 

1581,0 

-8812,7 

10 YRS PLUS 

28 

1562,0 

-3456,3 

10 YRS PLUS 

29 

1611.0 

-34961,8 

676.2335 

30 

1566,0 

-16269,0 

10 YRS PLUS 

31 

1543,0 

-13482,6 

10 YRS PLUS 

32 

1503,0 

-2698,0 

10 YRS PLUS 

33 

1497,0 

2524,0 

10 YRS PLUS 

34 

1457,0 

12945,2 

10 YRS PLUS 

35 

1499,0 

7186, 4 

10 YRS PLUS 

36 

1452.0 

18983,2 

10 YRS PLUS 

37 

1469,0 

18701,5 

10 YRS PLUS 

38 

1409,0 

33183,6 

10 YRS PLUS 

39 

1459,0 

24811,2 

10 YRS PLUS 

40 

1388,0 

42068,6 

77947.2610 

41 

1517,0 

15088,1 

10 YRS PLUS 

42 

1429,0 

36415,0 

75839.3700 

43 

1549.0 

12773,9 

10 YRS PLUS 

44 

1444,0 

37803,6 

34823.5420 

45 

1537,0 

17513,8 

10 YRS PLUS 

46 

1841,0 

40200,1 

21694,6370 

47 

1493.0 

27594,0 

10 YRS PLUS 

48 

1414.0 

46249,4 

16709,6500 

49 

1498,0 

23147,8 

10 YRS PLUS 

50 

1455,0 

33343,3 

71525.6980 

51 

1498.0 

20347,8 

10 YRS PLUS 

52 

1455.0 

30868,2 

10 YRS PLUS 

53 

1532.0 

9452,7 

10 YRS PLUS 

54 

1501.0 

17081,4 

10 YRS PLUS 

55 

1560.0 

227,6 

10 YRS PLUS 

56 

1537.0 

5876,8 

10 YRS PLUS 

57 

1580.0 

-6830,0 

10 YRS PLUS 

58 

1563.0 

-2627,2 

10 YRS PLUS 

59 

1327,0 

53530,6 

64781,3490 

60 

1251,0 

72830,6 

16082.8818 

61 

1189.0 

80956,1 

22644.2310 

62 

1165,0 

82466,6 

37215,4270 

63 

1221.0 

75355,9 

25479,8470 

64 

1291,0 

55527,9 

10 YRS PLUS 






FIGURE K-6. CREEP STRESS AND STRAIN VARIATION WITH TIME FOR THE CRITICAL ELEMENTS OF THE PIN FIN BLADE 
SCHEME A- I, 1.0 INCH CHORD, CONDITION 2. 


TABLE K-27 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.0 INCH CHORD, MEAN SECTION, CONDITION 2 


ELEMENT NO. 

temperature 

STRESS 

LIFE(HRS) 

1 

1707.0 

-33260,1 

93.6753 

2 

1664,0 

-23003,1 

2274.2288 

3 

1669,0 

-24604,2 

1430.6347 

4 

1627,0 

-11056,2 

10 YRS PLUS 

5 

1533,0 

19379,0 

10 YRS PLUS 

6 

1500 « 0 

28466,5 

58663.2420 

7 

151S.0 

27484,7 

43614.9210 

A 

1406,0 

36544,3 

13746.9754 

9 

1564,0 

20824,0 

53756.6300 

10 

1534.0 

298B3.2 

16131.8263 

11 

1580,0 

24354,4 

15473,6517 

12 

1541.0 

36356,6 

3111.5866 

13 

1587,0 

28871,5 

4755.0333 

14 

1549,0 

41181, A 

914.1091 

15 

1599,0 

30043.1 

2681.3457 

16 

1569.0 

39853,6 

681.0462 

17 

1625,0 

23686,5 

5369.0650 

1 A 

1602.0 

32032,4 

1608.3890 

19 

1642.0 

10621,1 

13698.6038 

20 

1622.0 

25783,5 

3697.8357 

21 

1663,0 

5556,1 

10 YRS PLUS 

22 

1657,0 

14497,8 

36955.6900 

23 

1721.0 

-6753,7 

10 YRS PLUS 

24 

1705,0 

-1406,6 

10 YRS PLUS 

25 

1693.0 

-30375,7 

237,3481 

26 

1650.0 

-17014,9 

19074.6990 

27 

1620.0 

-6118,7 

10 YRS PLUS 

26 

1592,0 

4593,3 

10 YRS PLUS 

29 

1603,0 

6820,7 

10 YRS PLUS 

30 

1565,0 

17096,4 

10 YRS PLUS 

31 

1602.0 

12396,6 

10 YRS PLUS 

32 

1566.0 

21751,9 

4044B , 3370 

33 

1602. 0 

16472,2 

84529.9770 

34 

1556.0 

28071,7 

13136.7895 

35 

1672,0 

1255,7 

10 YRS PLUS 

36 

1626,0 

14367,5 

10 YRS PLUS 

37 

1708,0 

-2515,9 

10 YRS PLUS 

30 

1656,0 

15221,7 

29754,3700 

39 

1685,0 

14707,4 

16472.8680 

40 

1637,0 

27703,2 

1663.7878 

41 

1681,0 

17060,6 

8361.6499 

42 

1640,0 

28082,7 

1421.4385 

43 

1673.0 

18113,5 

7235.1490 

44 

1640.0 

27084,6 

1759.0941 

45 

1677.0 

14258,6 

23569.6590 

46 

1649,0 

21813,6 

4293.2934 

47 

1692.0 

7156,7 

10 YRS PLUS 

48 

1663,0 

15158,2 

25239,9150 

49 

1723,0 

-4218,9 

10 YRS PLUS 

30 

1705.0 

626,0 

10 YRS PLUS 

51 

1486,0 

45569,4 

2384.5652 

52 

1416,0 

62433,9 

858.6708 

53 

1358.0 

70891,7 

884 . 0992 

54 

1321.0 

75624,6 

1029.2374 

55 

1370.0 

67383,9 

1236.7103 

56 

1430,0 

52815,0 

3267.3071 


467 



TABLE K-28 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.0 INCH CHORD, TIP SECTION, CONDITION 2 


ELEMENT NO. 

temperature 

STRESS 

LIFE(HRS) 

1 

1749.0 

-31566,9 

50.4826 

2 

1708.0 

-26829,3 

346,0380 

3 

1709.0 

-28018.8 

264.2038 

4 

1670.0 

-15325,8 

19841.5530 

5 

1574.0 

21824.2 

31856.1020 

6 

1543.0 

30810.6 

10203,4786 

7 

1565.0 

30510,8 

5980.5123 

8 

1341.0 

37861,0 

2221.2646 

9 

1654.0 

11647,1 

10 YRS PLUS 

10 

1634.0 

18976,6 

15011.0194 

11 

1661.0 

14425,1 

20080.4060 

12 

1659.Q 

23006,9 

2579.8779 

13 

1708.0 

14802,5 

8836,9934 

14 

1686.0 

23754,9 

1119.8670 

15 

1724.0 

16172.6 

3775.4823 

16 

1703.0 

24807,9 

593.2213 

17 

1756.0 

10680,8 

10058.1901 

18 

1735.0 

19028,3 

1139,4411 

19 

1772.0 

8171,9 

32157,7280 

20 

1752.0 

16186,3 

189q , 5169 

21 

1794.0 

2611,1 

10 YRS PLUS 

22 

1769.Q 

11791,3 

5111.2802 

23 

1821.0 

-5817.3 

51849.7830 

24 

1807.0 

-667,9 

10 YRS PLUS 

25 

1742.0 

-29504.4 

90.06Q2 

26 

1701.0 

-21009.7 

1369.4912 

27 

1661,0 

-1144,8 

10 YRS PLUS 

28 

1628.0 

8806.2 

10 YRS PLUS 

29 

1640.0 

12721,5 

10 YRS PLUS 

30 

1604.0 

23465,5 

9821.7671 

31 

1646.Q 

18577.2 

12510.7217 

32 

1611.0 

28633.9 

2661,3616 

33 

1665.0 

17655,9 

10371.2693 

34 

1629,0 

28002,3 

1914,8952 

35 

1786.0 

-9358.0 

9525.0659 

36 

1753.0 

-1329,9 

10 YRS PLUS 

37 

1818,0 

-4282,2 

10 YRS PLUS 

38 

1784,0 

3916.2 

10 YRS PLUS 

39 

1805.0 

8498.5 

11157.2544 

40 

1775.0 

15602.5 

1311.6223 

41 

1797.0 

14151,6 

1233.6081 

42 

1770.0 

20591.8 

300.6820 

43 

1791,0 

15687,2 

874.7113 

44 

1768 » 0 

21428,1 

253.6508 

45 

1799,0 

10763,6 

3422.0906 

46 

1778.0 

15717.8 

1177.3295 

47 

1799.0 

8070.4 

17628.0930 

48 

1772.0 

14600,3 

1939.4069 

49 

1828,0 

-3014 , 3 

10 YRS PLUS 

30 

181G • 0 

1245,6 

10 YRS PLUS 

51 

1561.0 

45920.5 

305.2629 

52 

1487.0 

59560.1 

209.8829 

53 

1427,0 

66422.6 

204.0138 

54 

1383.0 

74058,4 

234. 2538 

35 

1430.0 

65268,8 

340.5101 

56 

1490.0 

53238,8 

574.3318 


468 


TABLE K-29 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.0 INCH CHORD, HUB SECTION, 23800 RPM, TIT = 2600 F, 

WCA = 0.028265 LB/SEC/BLADE (5. 65$ OF HOT GAS FLOW), 

TCA = 600°F, PTOT = 150 PSIA, CONDITION 3 


ELEMENT NO. TEMPERATURE 


1 

1586.0 

2 

151 B . 0 

3 

1543.0 

4 

1476.0 

5 

1376.0 

6 

1296.0 

7 

1351.0 

8 

1257.0 

9 

1332.0 

10 

1243.0 

11 

1325.0 

12 

1220.0 

13 

1332.0 

14 

1214.0 

15 

1327,0 

16 

1227.0 

17 

1323.0 

1ft 

1247.0 

1 Q 

1326,0 

2u 

1269.0 

21 

1394.0 

22 

1315.0 

23 

1441.0 

24 

I3ft9 , 0 

25 

1403.0 

26 

1449.Q 

27 

1521.0 

28 

1492.0 

29 

1574.0 

30 

1507,0 

31 

1476.0 

32 

1417.0 

33 

1414.0 

34 

1354.0 

35 

1423.0 

36 

1353.0 

37 

1392.0 

3ft 

1302.0 

3<5 

1379.0 

40 

1275.0 

41 

1461.0 

42 

1333,0 

43 

1504.0 

44 

1351.0 

45 

1467.0 

46 

1347.0 

47 

1426.0 

48 

1310.0 

49 

1428.0 

50 

1366.0 

51 

1410.0 

52 

1344.0 

53 

1454. C 

54 

1407.0 

55 

1491.0 

56 

1456,0 

57 

1519.0 

50 

1493.0 

59 

1165.0 

6C 

1078.0 

61 

991.0 

62 

964.0 

63 

1045.0 

64 

1140.0 


STRESS 

UFE(HRS) 

-50705.2 


74, 

2750 

-38911.5 

3270. 

7240 

-45654 . 1 


508, 

1802 

-27269,8 

10 

YRS 

PLUS 

288.6 

10 

YRS 

PLUS 

21214.7 

10 

YRS 

PLUS 

9814.1 

10 

YRS 

PLUS 

35209,5 

10 

YRS 

PLUS 

19528.3 

10 

YRS 

PLUS 

44031,3 

10 

YRS 

PLUS 

27659,4 

10 

YRS 

PLUS 

57510,9 

10 

YRS 

PLUS 

31849.1 

10 

YRS 

PLUS 

66102.2 

10 

YRS 

PLUS 

37220,2 

10 

YRS 

PLUS 

66375,8 

10 

YRS 

PLUS 

39975,3 

10 

YRS 

PLUS 

62295,1 

10 

YRS 

PLUS 

38770,7 

10 

YRS 

PLUS 

55333,5 

10 

YRS 

PLUS 

19443,1 

10 

YRS 

PLUS 

41185,7 

10 

YRS 

PLUS 

5790,1 

10 

YRS 

PLUS 

20115,1 

10 

YRS 

PLUS 

-6933,0 

10 

YRS 

PLUS 

2612,5 

10 

YRS 

PLUS 

-18697,1 

10 

YRS 

PLUS 

-10716,5 

10 

YRS 

PLUS 

-49121,3 


129, 

, 6553 

-25816,6 

10 

YRS 

PLUS 

-22540,3 

10 

YRS 

PLUS 

-7052,9 

10 

YRS 

PLUS 

-1107,3 

10 

YRS 

PLUS 

13509,3 

10 

YRS 

PLUS 

3805,8 

10 

YRS 

PLUS 

20547.3 

10 

YRS 

PLUS 

16684,6 

10 

YRS 

PLUS 

37851,3 

10 

YRS 

PLUS 

24728,4 

10 

YRS 

PLUS 

49809,3 

10 

YRS 

PLUS 

11156,0 

10 

YRS 

PLUS 

41479.5 

10 

YRS 

PLUS 

7845,0 

10 

YRS 

PLUS 

43673.7 

10 

YRS 

PLUS 

13524.1 

10 

YRS 

PLUS 

46098,8 

10 

YRS 

PLUS 

26344,9 

10 

YRS 

PLUS 

53626,3 

10 

YRS 

PLUS 

20657,3 

10 

YRS 

PLUS 

34974,6 

10 

YRS 

PLUS 

20841,2 

10 

YRS 

PLUS 

36569,8 

10 

YRS 

PLUS 

6538,6 

10 

YRS 

PLUS 

17878,4 

10 

YRS 

PLUS 

-5852,6 

10 

YRS 

PLUS 

2619,7 

10 

YRS 

PLUS 

-15795,9 

10 

YRS 

PLUS 

-9442.8 

ID 

YRS 

PLUS 

66776,5 

10 

YRS 

PLUS 

82902,0 

10 

YRS 

PLUS 

89640,8 

10 

YRS 

PLUS 

90674,3 

10 

YRS 

PLUS 

83022.8 

10 

YRS 

PLUS 

64207,9 

10 

YRS 

PLUS 


JO 








TABLE K-30 


SCHEME 


A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.0 INCH CHORD, MEAN SECTION, CONDITION 3 


ELEMENT NO. 

TEMPERATURE 

STRESS 

LIFE(HRS) 

1 

1668 . 0 

-41767,3 

43.3604 

2 

1605.0 

-32422.1 

1367.5153 

3 

1617,0 

-36370,6 

428,6043 

4 

1555.0 

-17967,9 

10 YRS PLUS 

5 

1431.0 

20108,1 

10 YRS PLUS 

6 

1381,0 

33414,5 

10 YRS PLUS 

7 

1419.0 

28644,4 

10 YRS PLUS 

6 

1371.0 

41866,0 

10 YRS PLUS 

9 

1483.0 

19398,1 

10 YRS PLUS 

10 

1438,0 

32612,2 

10 YRS PLUS 

11 

1503.0 

24292,1 

10 YRS PLUS 

12 

1448,0 

40856,3 

15891.6861 

13 

1513,0 

29608,9 

31075.1510 

14 

1457.Q 

47207,7 

4047.0705 

15 

1528.0 

30703,7 

15862.3032 

l* 

1484 .Q 

44679,0 

2936,7751 

17 

1561, 0 

23419.4 

32144,1180 

Ifl 

1527,0 

34056,9 

7654,5125 

19 

1560.0 

17810,8 

10 YRS PLUS 

20 

1550 • 0 

27102,5 

19248.1610 

21 

1615.0 

6708,5 

10 YRS PLUS 

22 

1576.0 

19026.7 

72033.4740 

23 

1664,0 

-9748,5 

10 YRS PLUS 

24 

1640.0 

-1715,4 

10 YRS PLUS 

25 

1647,0 

-40250,0 

90.6086 

26 

1585,0 

-24193,7 

13988.1112 

27 

1556.0 

-10434,1 

10 YRS PLUS 

28 

1503.0 

3564,1 

10 YRS PLUS 

29 

1523.0 

5535,9 

10 YRS PLUS 

30 

1468, n 

19828,9 

10 YRS PLUS 

31 

1526.0 

11829,2 

10 YRS PLUS 

32 

1473,0 

25138,4 

10 YRS PLUS 

33 

1533.0 

15427,2 

10 YRS PLUS 

34 

1467,0 

31547,4 

76064,4020 

35 

1628,0 

-2480,5 

10 YRS PLUS 

36 

1561.0 

14955,5 

10 YRS PLUS 

37 

1676,0 

-8049,0 

10 YRS PLUS 

38 

1602. 0 

17178,3 

66248.7170 

39 

1644.0 

14812,5 

47123,5800 

40 

1575.0 

32383.9 

3024.5440 

41 

1637,0 

17343.4 

24129.5930 

42 

1580.0 

31700.1 

3078.8093 

43 

1625.0 

18190.0 

24968.0650 

44 

1578. 0 

29972.8 

4747.6435 

45 

1627.0 

13081,4 

10 YRS PLUS 

46 

1586,0 

23576,5 

15584,5204 

47 

1628.0 

8788.4 

10 YRS PLUS 

4 8 

1583.0 

20642,4 

33721.9230 

49 

1667,0 

-6281,4 

10 YRS PLUS 

30 

1640,0 

1109,1 

10 YRS PLUS 

51 

1368.0 

55716.6 

12065.8906 

52 

1269.0 

76039,2 

4651.1725 

53 

1189.0 

85504.7 

6443.3322 

54 

1138.0 

88582.1 

24578,8370 

55 

1206,0 

82003,9 

10215.1088 

56 

1291.0 

65341,3 

20625.5890 


47 I 



TABLE K-3 I 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.0 INCH CHORD, TIP SECTION, CONDITION 3 






ELEMENT NO. 

temperature 

stress 

LIFE(HRS) 

1 

1712.0 

-39791,5 

21.6499 

2 

1652.0 

-37687,3 

130 . 9624 

3 

1659.0 

-39120,6 

6^.2610 

4 

1602.0 

-22968,9 

11493.9077 

5 

147. ■ 0 

22682,4 

10 YRS PLUS 

6 

1426.0 

35606,5 

10 YRS PLUS 

7 

1465.0 

33366,1 

52850.5310 

e 

1431. D 

43499,6 

16445.8040 

9 

1566.0 

11094,2 

10 YRS PLUS 

10 

1556.0 

20184,9 

79772,6060 

11 

1622.0 

15454,2 

68974.0130 

12 

1589.0 

27644.4 

5897,4876 

13 

1656.0 

15767.6 

23483.5890 

1 A 

1626,0 

28654,0 

1797,9946 

15 

1679.0 

17256.9 

8246.9404 

16 

1646.0 

29629,1 

800.8177 

17 

1721.0 

9467,0 

45496.0070 

18 

1691.0 

21350.8 

1633.9794 

19 

1740.0 

5916,9 

10 YRS PLUS 

20 

1711.0 

17471,4 

3413,8026 

21 

1756.0 

1611,6 

10 YRS PLUS 

22 

17i9.q 

15498,7 

5329,2219 

23 

1791.0 

-6747.5 

13136,5374 

24 

1770.0 

-1709,1 

10 YRS PLUS 

25 

1702.0 

-37802,6 

41.0449 

26 

1643.0 

-29798,0 

913.8296 

27 

1569.0 

-2976,7 

10 YRS PLUS 

28 

1540.0 

9808,3 

10 YRS PLUS 

29 

1562.0 

14364.6 

10 YRS PLUS 

30 

1509.0 

27773.9 

52923,9610 

31 

1573.0 

21896.4 

32235,4270 

32 

1521.0 

34469,2 

8236,1097 

33 

1604.0 

20176,3 

22292.1730 

34 

1552.0 

32941,2 

4956.0467 

35 

1767.0 

-16106.1 

1351,9702 

36 

1720.0 

-4651,6 

10 YRS PLUS 

37 

1608.0 

-8290.8 

12047.2322 

38 

1759.0 

3027,7 

10 YRS PLUS 

39 

1790.0 

8036, 6 

22566.6*80 

40 

1747.0 

18215.6 

1109,5326 

41 

1778.0 

15684, 7 

1439.9213 

42 

1740.0 

24290.7 

272.8917 

43 

1768,0 

16791.4 

1060.5020 

44 

1735.0 

25177.6 

256.1028 

45 

1777.0 

9552,9 

10313.2322 

46 

1747.0 

16750.5 

1779,6095 

47 

1763.0 

9439,8 

15878.4732 

48 

1723.0 

19483,1 

1315.3373 

49 

1600.0 

-4364.5 

10 YRS PLU6 

50 

1774.0 

1123.5 

10 YRS PLUS 

51 

1456.0 

55859.0 

922,0203 

52 

1352.0 

73389,9 

644,7721 

53 

1269.0 

83325.2 

1036.4047 

54 

1206.0 

88498,7 

2370.0552 

55 

1274.0 

79580.7 

1921,6539 

56 

1358.0 

65216,9 

2684,7689 



TABLE K-32 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.0 INCH CHORD, HUB SECTION, 22774 RPM, TIT = 2300 F, 
WCA = 0.0761 LB/SEC/BLADE (4-805$ OF HOT GAS FLOW), 

TCA = 900°F, PTOT = 450 PSIA, CONDITION 4 


ELEMENT NO. TEMPERATURE 


1 

1546.0 

2 

1464.0 

3 

1527.0 

4 

1447.0 

5 

1457.0 

6 

1352.0 

7 

1468.0 

8 

1376.0 

9 

1474.0 

10 

1366.0 

11 

1471.0 

12 

1346.0 

13 

1475.0 

14 

1336.0 

15 

1465.0 

16 

1343.0 

17 

1452.0 

18 

1357,0 

19 

1436.0 

20 

1362.0 

21 

1440.0 

22 

1325.0 

23 

1453.0 

24 

1371,0 

25 

1465,0 

26 

1409.0 

27 

1491.0 

26 

1442.0 

29 

1539.0 

30 

1459.0 

31 

1513.0 

32 

1433.0 

33 

1486.0 

34 

1406.0 

35 

1517.0 

36 

1425.0 

37 

1524.0 

38 

1420.0 

39 

1499.0 

40 

1375.0 

41 

1564.0 

42 

1417,0 

43 

1594.0 

44 

1421.0 

45 

1378.0 

46 

1416,0 

47 

1527,0 

48 

1390.0 

49 

1515.0 

30 

1435.0 

31 

1446.0 

32 

1347,0 

53 

1463.0 

54 

1388,0 

35 

1474,0 

36 

1416,0 

57 

1489.0 

30 

1444,0 

39 

1283.0 

60 

1166,0 

61 

1079.0 

62 

1062.0 

63 

1140.0 

64 

1246,0 


STRESS 

LIFE(HRS) 

-25813,5 

28704,0020 

•3354,4 

-20556.3 

10 YRS PLUS 
10 YRS PLUS 

1425,4 

10 YRS PLUS 

849,4 

10 YRS PLUS 

29073,5 

10 YRS PLUS 

•3809,1 

10 YRS PLUS 

27014,7 

10 YRS PLUS 

4697,9 

10 YRS PLUS 

34549,8 

10 YRS PLUS 

11323,4 

10 YRS PLUS 

46658,1 

10 YRS PLUS 

15278.1 

10 YRS PLUS 

55216,1 

35565.9710 

20688.3 

10 YRS PLUS 

55581,3 

26690.1210 

24227,1 

10 YRS PLUS 

51394,9 

37344.5290 

26175,8 

10 YRS PLUS 

47096,8 

70282.5900 

21651,0 

10 YRS PLUS 

53256,6 

72695.1210 

15759,0 

10 YRS PLUS 

38033,3 

10 YRS PLUS 

9949,1 

10 YRS PLUS 

25218,7 

10 YRS PLUS 

548,2 

10 YRS PLUS 

13718,6 

10 YRS PLU6 

-21440,8 

10 YRS PLUS 

10521,8 

10 YRS PLUS 

-9360,3 

10 YRS PLUS 

11693,7 

10 YRS PLUS 

3759,8 

10 YRS PLUS 

24259,0 

10 YRS PLUS 

3423,2 

10 YRS PLUS 

26469,6 

10 YRS PLUS 

6807.7 

10 YRS PLUS 

32103,0 

10 YRS PLUS 

18337,0 

10 YR$ PLUS 

48594,6 

35662.4930 

8433,7 

10 YRS PLUS 

44085,0 

22462,1900 

7254,9 

10 YRS PLUS 

48686,4 

6809,6933 

10489,6 

10 YRS PLUS 

49143,2 

9407,5472 

16614.9 

10 YRS PLUS 

51456,6 

13460.4706 

14092,4 

10 YRS PLUS 

33409,5 

10 YRS PLUS 

25947,2 

10 YRS PLUS 

50537,9 

59837,9010 

17544,7 

10 YRS PLUS 

36135,5 

10 YRS PLUS 

10949,5 

10 YRS PLUS 

25356,6 

10 YRS PLUS 

3631.9 

10 YRS PLUS 

14698,0 

10 YRS PLUS 

66370,2 

21016.1950 

84566,9 

22629.5290 

90371,7 

10 YRS PLUS 

90591,7 

10 YRS PLUS 

63600.8 

69881.5790 

62904,4 

10 YRS PLUS 



TABLE K-33 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.0 INCH CHORD, MEAN SECTION, CONDITION 4 


ELEMEN T NO. 

TEMPERATURE 

STRESS 

LIPE(HRS) 

1 

1620.0 

-30195,7 

1304,9817 

2 

1540.0 

-7253.1 

10 VRS PLUS 

3 

1586,0 

-20771.8 

29675,3530 

4 

1509,0 

1331.5 

10 YRS PLUS 

5 

1497,0 

9735.6 

10 YRS PLUS 

6 

1426.0 

28971,7 

10 YR$ PLUS 

7 

1527.0 

7285.2 

10 YRS PLUS 

8 

1461.0 

25827.8 

10 YRS PLUS 

9 

1564.0 

4785,8 

10 YRS PLUS 

10 

1500.0 

23672,9 

10 YRS PLUS 

11 

1577.0 

10889,7 

10 YRS PLUS 

12 

1499,0 

34299,6 

15891.2666 

13 

1580.0 

16483.4 

10 YRS PLUS 

14 

1502.0 

40632.9 

3561.1610 

15 

1588.0 

16970.4 

10 YRS PLUS 

16 

1525.0 

36322.0 

4635.9841 

17 

1605,0 

11180.2 

10 YRS PLUS 

13 

1557.0 

26074.4 

19923.4840 

19 

1608 . 0 

7008.7 

10 YRS PLUS 

2U 

1564,0 

20573,1 

58715,4690 

21 

1563,0 

16191,9 

10 YRS PLUS 

22 

1493.0 

36232,0 

12101,1677 

23 

1587.0 

6583,8 

10 YRS PLUS 

24 

1542.0 

19570,8 

10 YRS PLUS 

25 

1603,0 

-21320,3 

16081,0373 

26 

1524.0 

752,5 

10 YRS PLUS 

27 

1582.0 

-7533,0 

10 YRS PLUS 

28 

1506.0 

12490,9 

10 YRS PLUS 

29 

1575.0 

2179,1 

10 YRS PLUS 

3D 

1496.0 

22800,0 

10 YRS PLUS 

31 

1592.0 

5145,5 

10 YRS PLUS 

32 

1515.0 

24804,4 

87364.2940 

33 

1622.0 

1958,8 

10 YRS PLUS 

34 

1534.0 

24751,6 

51148,8150 

35 

1676,0 

-5697,7 

10 YRS PLUS 

36 

1585.0 

19620,8 

45534,4380 

37 

1710.0 

-9005,8 

85919,1340 

38 

1610.0 

25080,3 

5898,3651 

39 

1679.0 

11743,6 

51640.0800 

40 

1584.0 

37599,8 

739,1714 

41 

1671,0 

10973,6 

82686.5570 

42 

1591,0 

32789,9 

1815.2349 

43 

1654.0 

10337,3 

10 YRS PLUS 

44 

1587,0 

28534,7 

5119,1006 

45 

1646,0 

5095,9 

10 YRS PLUS 

46 

1586,0 

21318,1 

25563,3300 

47 

1578,0 

18923,9 

70586.9370 

48 

1500. 0 

38245,7 

6262.44Q0 

49 

1592,0 

10188,5 

10 YRS PLUS 

So 

1542,0 

22708,9 

64386,7680 

5l 

1407,0 

56059,0 

3563.8697 

52 

1290.0 

77606,3 

1738,3727 

53 

1203.0 

87664,9 

3334,4562 

54 

1180.0 

86385,3 

60*9.583$ 

35 

1255.0 

78685,6 

4190,6858 

56 

1356.0 

55913,9 

16785.4170 



TABLE K-34 


SCHEME A- I CONVECTION COOLED CAST TWO 
1.0 INCH CHORD, TIP SECTION, 


CAVITY PIN FIN BLADE, 
CONDITION 4 


ELEMENT NO. TEMPERATURE 


1 

1650*0 

2 

1572.0 

3 

1613.0 

4 

1540,0 

5 

1525,0 

6 

1457,0 

7 

1332,0 

6 

1481,0 

9 

1624,0 

10 

1580,0 

11 

1643,0 

12 

1592.0 

13 

1669,0 

14 

1619,0 

15 

1684,0 

16 

1637.0 

17 

1712.0 

16 

1666,0 

19 

1714,0 

20 

1670.0 

21 

1653.0 

22 

1582. 0 

23 

1665.0 

24 

1623,0 

25 

1646,0 

26 

1370.0 

27 

1598.0 

26 

1327.0 

29 

1398.0 

30 

1521.0 

31 

1617.0 

32 

1541,0 

33 

1639,0 

34 

1587,0 

35 

1771,0 

36 

1703,0 

37 

1791,0 

30 

1720.0 

39 

1773.0 

40 

1710.0 

41 

1761.0 

42 

1704.0 

43 

1747,0 

44 

1698.0 

45 

1744.0 

46 

1697,0 

47 

1661.0 

48 

1586,0 

49 

1661.0 

30 

1628.0 

31 

1462,0 

32 

1338,0 

33 

1248,0 

34 

1215.0 

35 

1286,0 

36 

1385.0 


STRESS 

LIPE(HRS) 

-37371,9 

153.3500 

-13193,4 

10 YRS PLUS 

-27484,8 

3239. 3114 

-3707,0 

10 YRS PLUS 

8312.8 

10 YRS PLUS 

27365,4 

10 YRS PLUS 

13991,1 

10 YRS PLUS 

28966,8 

10 YRS PLUS 

-2819,8 

10 YRS PLUS 

11723,7 

10 YRS PLUS 

4033,1 

10 YRS PLUS 

22042,9 

18513.9950 

4673,3 

10 YRS PLUS 

23226,1 

6942.3380 

4687,0 

10 YRS PLUS 

22382,3 

5190.6664 

-2006,5 

10 YRS PLUS 

14721,0 

26991.1390 

-4533,8 

10 YRS PLUS 

11564,6 

69723.2780 

11982,7 

10 YRS PLUS 

35948,9 

1148.6407 

6183,2 

10 YRS PLUS 

20343,8 

12624.6159 

-28595,3 

1094.8835 

-6287,9 

10 YRS PLUS 

-2413,9 

10 YRS PLUS 

16035,8 

10 YRS PLUS 

7232,8 

10 YRS PLUS 

26920.8 

45473.0110 

11313,1 

10 YRS PLUS 

30836,3 

10721.0223 

4567,0 

10 YRS PLUS 

24689,8 

11884.1094 

-16871,2 

962.7137 

521,0 

10 YRS PLUS 

-5651,4 

10 YRS PLUS 

12228,1 

15118.4162 

6940,0 

77353.7460 

23368,9 

674.3480 

10446,4 

9574.1313 

25532,8 

490.2661 

9311,6 

26155.3230 

22367,8 

1066.9073 

1351,0 

10 YRS PLUS 

13710,9 

16782.1760 

19726,6 

3745.8099 

40303,7 

405.5050 

8608,1 

10 YRS PLUS 

22958,4 

5803.8087 

55240,6 

870.3662 

76128,0 

564.5030 

86435,5 

1035.7119 

88400,8 

1932,6780 

78133,2 

1785,5526 

56771,1 

5981,3629 



TABLE K-35 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.0 INCH CHORD, HUB SECTION, 22700 RPM, TIT = 2320°F, 

WCA = 0.00796 LB/SEC/BLADE (4.54,* OF HOT GAS FLOW}, 

TCA = 900°F, PTOT = 50 PSIA, CONDITION 5 


ELEMENT NO. 

TEMPERATURE 

STRESS 

LIFE(HRS) 

1 

1588.0 

-34102,9 

1472,8516 

2 

1565,0 

-27738,9 

11048.4071 

3 

1551.0 

-23794,0 

39146.1700 

4 

1529.0 

-17765,9 

10 YR$ PLUS 

5 

1427.0 

9807,1 

10 YRS PLUS 

6 

1404.0 

15960,0 

10 YRS PLUS 

7 

1374.0 

24419,8 

10 YRS PLUS 

6 

1346.0 

31897,2 

10 YRS PLUS 

9 

1343.0 

34072,7 

10 YRS PLUS 

10 

1315.0 

41659,2 

10 YRS PLUS 

11 

1332,0 

39341,3 

ID YRS PLUS 

12 

1299.0 

48484,9 

10 YRS PLUS 

13 

1337.0 

40622,3 

10 YRS PLUS 

14 

1300.0 

51063.4 

10 YRS PLUS 

15 

1345.0 

40685,5 

10 YRS PLUS 

16 

1313.0 

49746,1 

10 YRS PLUS 

17 

1350,0 

40912,5 

10 YRS PLUS 

18 

1327.0 

47527,8 

10 YRS PLUS 

19 

1370.0 

36676,9 

10 YRS PLUS 

20 

1332.0 

41771,6 

10 YRS PLUS 

21 

1432.0 

20929,7 

10 YRS PLUS 

22 

1410.0 

27091,0 

10 YRS PLUS 

23 

1469.0 

11276,1 

10 YRS PLUS 

24 

1455.0 

15238,7 

10 YRS PLUS 

25 

1502.0 

2502,2 

10 YRS PLUS 

26 

1493.0 

5086,8 

10 YRS PLUS 

27 

1525.0 

-3737,2 

10 YRS PLUS 

28 

1518.0 

-1759,9 

10 YRS PLUS 

29 

1583,0 

-32537,9 

2366,0681 

30 

1561.0 

-24437,3 

25646.2020 

31 

1510.0 

-12121,0 

10 YRS PLUS 

32 

1493.0 

-7509 , 6 

10 YRS PLUS 

33 

1451,0 

4859,2 

10 YRS PLUS 

34 

1435,0 

9054,0 

10 YRS PLUS 

35 

1424.0 

14031,2 

10 YR$ PLUS 

36 

1404.0 

19048.3 

10 YRS PLUS 

37 

1386.0 

25327,9 

10 YRS PLUS 

36 

1358.0 

32071.4 

10 YRS PLUS 

39 

1378.0 

28950,0 

10 YRS PLUS 

40 

1344.0 

37295.9 

10 YRS PLUS 

41 

1415.0 

22190,5 

10 YRS PLUS 

42 

1372.0 

32570,2 

10 YRS PLUS 

43 

1444.0 

18121,5 

10 YRS PLUS 

44 

1391.0 

30750,9 

10 YRS PLUS 

45 

1439.0 

21210,4 

10 YRS PLUS 

46 

1395.0 

32021,3 

10 YRS PLUS 

47 

1413,0 

28313,0 

10 YRS PLUS 

48 

1375.0 

37242,5 

10 YRS PLUS 

49 

1423,0 

25432,2 

10 YRS PLUS 

50 

1404.0 

29868,9 

10 YRS PLUS 

51 

1442,0 

20024,3 

10 YRS PLUS 

52 

1424.0 

24348,2 

10 YRS PLUS 

53 

1475,0 

11001,4 

10 YRS PLUS 

54 

1462.0 

14128,2 

10 YRS PLUS 

55 

1505.0 

2731,1 

10 YRS PLUS 

56 

1495.0 

5139,4 

10 YRS PLUS 

37 

1524.0 

-2736,7 

10 YRS PLUS 

58 

1518,0 

-1310,0 

10 YRS PLUS 

59 

1319. Q 

41783.1 

10 YRS PLUS 

60 

1281,0 

51368,5 

10 YRS PLUS 

61 

1248.0 

59581,1 

10 YRS PLUS 

62 

1239,0 

61258,1 

10 YRS PLUS 

63 

1271.0 

52212,8 

10 YRS PLUS 

64 

1309,0 

41820.1 

10 YRS PLUS 
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TABLE K-36 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
SCHE 0 INCH CHORD, MEAN SECTION, CONDITION 5 


ELEMENT no. temperature stress 


UIFE(HRS) 


1 

2 

3 

A 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
1’ 
20 
21 
22 

23 

24 

25 

26 


29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 
30 
51 
32 
53 
34 

55 

56 


1696.0 

1676.0 

1661.0 

1642.0 

1536.0 

1522.0 

1507.0 

1493.0 

1534.0 

1523.0 

1546.0 

1531.0 

1556.0 

1541.0 

1568.0 

1557.0 

1596.0 

1587.0 

1619.0 

1611.0 

1671.0 

1661.0 

1704.0 

1699.0 

1687.0 

1668.0 

1619.0 

1604.0 

1580.0 

1565.0 

1566.0 

1551.0 

1558.0 

1540.0 

1612.0 

1594.0 

1642.0 

1620.0 

1633.0 

1613.0 

1633.0 

1617.0 

1635.0 

1622.0 

1646.0 

1634.0 

1676.0 

1665.0 

1705.0 

1699.0 

1510.0 

1477.0 

1449.0 

1415.0 

1440.0 

1468.0 


-27976,9 

-J1762.8 

-16852.6 

-10728,4 

21794.6 
25569.8 

31743.5 
35577,4 

27703.2 

30939.3 

29182.7 

33723.7 

31048.7 

35916.3 

31850.6 
35526.2 

26911.6 

29828.1 

21816.6 

24704,0 

6853.0 

10344.8 
-2665,5 

-932.1 

-25039,1 

-19019,8 

-2623.4 

2085.4 

11112.8 

15255.8 

17495.6 

21466.5 

21709.7 

26293.0 

10047.2 

15090.1 

6166,0 

13434.9 

15747.6 

21050.6 

18757.3 

22853.2 

19315.6 

22711.7 

16546.7 

19693.6 
7359,0 

10290.9 
•1500.0 

38.1 

33909,0 

42327.7 

49172.7 

87407.2 

80419.7 

42757.2 


363.8496 
2181.2157 
15072.3973 
10 YRS PLUS 
10 YRS PLUS 
59985.4770 
22687.7440 
14063.8706 
26337.6360 
17308.2280 
13516.6365 
7387.8545 
6775.2558 
3434.3971 
4101.1958 
2436.7943 
5743.0283 
3856.0931 
9406.8022 
6232.1803 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
835.5130 
6079.4694 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
65777.0620 
51111.3960 
30523.4040 
10 YRS PLUS 
10 YRS PLU6 
10 YRS PLUS 
10 YRS PLUS 
46219.2630 
13027.99*1 
16609.5410 
7932.7940 
13027.6330 
7165.6944 
24847.6270 
11764.5466 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
12724.6043 
5314.1893 
3604.2322 
2224.2176 
3743.0*15 
6414.4316 


, TABLE K-37 

SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.0 INCH CHORD, TIP SECTION, CONDITION 5 


element no. 

TEMPERATURE 

STRESS 

UFE(HRS) 

1 

1749.0 

-27877,0 

106,7641 

2 

1730.0 

-23400,2 

414,5952 

3 

1716.0 

-19202,9 

1710.8709 

4 

1698.0 

-13214,1 

19263,5830 

5 

1594.0 

24601,5 

10029,8695 

6 

1581.0 

26394,5 

6198,2958 

7 

1586.0 

30943,4 

3099,7694 

8 

1578.0 

33326,5 

2172.2485 

9 

1646.0 

17830,3 

16102,9024 

10 

1639.0 

20337,4 

7744.4506 

u 

1671.0 

17940,5 

8071,1369 

12 

1664.0 

21039,0 

3442,8237 

13 

1695.0 

17297,6 

3406,1511 

14 

1687.0 

20938,3 

1982,3773 

15 

1710.0 

18218,1 

2739.7955 

16 

1702.0 

21902,8 

1110.2387 

17 

1739.0 

13862.4 

5506,3886 

18 

1731-0 

17424,8 

2113.4486 

19 

1758.0 

11733,9 

6825.145? 

20 

1751.0 

15006,3 

2832,0660 

21 

1793.0 

3313,3 

10 YR$ PLUS 

22 

1785.0 

6662,6 

69715.5900 

23 

1816.0 

-3029,7 

10 YRS PLUS 

24 

1811.0 

-997,5 

10 YRS PLUS 

25 

1742.0 

-25504,0 

203,3813 

26 

1724.0 

-19850,8 

1138.6986 

27 

1669.0 

1132,7 

10 YRS PLUS 

28 

1656.0 

5142,4 

10 YRS PLUS 

29 

1638.0 

15400,6 

45411.0180 

30 

1624.0 

19617,7 

15751,9388 

31 

1635.0 

21319,3 

6865,2037 

32 

1621.0 

25310,0 

4203.2818 

33 

1645.0 

21307,6 

5081,7151 

34 

1631.0 

25464,9 

3134,6381 

35 

1735.0 

127,7 

10 YRS PLUS 

36 

1723.0 

2992,0 

10 YRS PLUS 

37 

1768.0 

1196,4 

10 YRS PLUS 

38 

1755.0 

3799,1 

10 YRS PLUS 

39 

1766.0 

9393,4 

15240.3630 

40 

1755.0 

11393,6 

8201.3229 

41 

1764.0 

13947,6 

2898.3960 

42 

1754.0 

13789,9 

2046.1216 

43 

1766.0 

15324,3 

1777,9446 

44 

1757.0 

17186,7 

1215.1970 

45 

1777.0 

12732,1 

3117.1618 

46 

1769.0 

14230,0 

2346.1825 

47 

1796.0 

6712,0 

50888.3100 

48 

1787.0 

8330,2 

19635.1690 

49 

I8l8.0 

-492,6 

10 YRS PLUS 

30 

1813.0 

198,6 

10 YRS PLUS 

31 

1603.0 

33328,5 

1182,4907 

32 

1569.0 

41970,1 

476.7962 

33 

1540.0 

48470,8 

343,4522 

34 

1502. 0 

55436,6 

286.TT61 

35 

1527,0 

49016.0 

440,0688 

36 

1335.0 

40653,9 

852,3453 
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FIGURE K-8. SCHEME A- I CONVECTION COOLED CAST TWO-CAVITY PIN FIN BLADE 
1.0 INCH CHORD 
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TABLE K-38 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.0 INCH CHORD, HUB SECTION, 21934 RPM, TIT = 2I00°F, 
WCA = 0.0136 LB/SEC/BLADE (2.485$ OF HOT GAS FLOW), 

TCA = I 200°F, PTOT = 150 PSIA, CONDITION IA 


ELEMENT NO. 

TEMPERATURE 


16440 

2 

1627,0 

3 

1625,0 

4 

1608.0 

3 

1561.0 

6 

1541,0 

7 

1533. J 

8 

1505.0 

9 

1512.0 

in 

1484.0 

U 

1505.0 

12 

1472. [i 

13 

I5n8,0 

14 

1471.0 

15 

1511.0 

1^ 

1479.0 

17 

1510. " 

18 

1487.0 

19 

1519.0 

20 

1502.0 

21 

1567, j 

22 

1545.0 

23 

1590.0 

2* 

1577.0 

25 

1609 . 0 

26 

1600.0 

27 

1623.0 

2ft 

1615.0 

2V 

1643.0 

30 

1627, P 

31 

1614.0 

32 

1600.0 

33 

1590.0 

34 

1575.0 

35 

1578.0 

36 

1560.0 

37 

1546.0 

36 

1520.0 

39 

1534,0 

40 

1501.0 

41 

1559.0 

42 

1510.0 

43 

1576.0 

44 

1527.0 

45 

1571.0 

46 

1526.0 

47 

1549.0 

48 

1513.0 

49 

1556.0 

3o 

1537.0 

31 

1573.0 

52 

1556.0 

53 

1595.0 

54 

1583.0 

55 

1611.0 

56 

1602. 0 

37 

1622.0 

58 

1616.0 

59 

1427.0 

60 

1432. C 


STRESS 

LIFE(HRS) 

-12356,5 

10 YRS PLUS 

-7025,4 

10 YRS PLUS 

-6271.2 

10 YR$ PLUS 

-926,9 

1C YRS PLUS 

12708,7 

ID YRS PLUS 

18260.2 

10 YRS PLUS 

21076,6 

10 YRS PLUS 

28821.5 

46791,2930 

27967.4 

46444,5200 

35663.4 

17835.6280 

31581.8 

2 4923,1460 

40723.1 

8138,2631 

32622,2 

18049.5990 

42993,6 

5654,8718 

33329.8 

14113.5873 

42340,1 

5049,9973 

34639,6 

10775,0714 

41205.3 

4902,3882 

32845,5 

12579.6613 

37703.6 

6703.3589 

20027,5 

65355.9220 

26311,6 

26409,5220 

13753,1 

10 YRS PLUS 

17504.2 

10 YRS PLUS 

8140,4 

10 YRS PLUS 

11082,9 

10 YRS PLUS 

3668,4 

10 YRS PLUS 

6225,0 

10 YRS PLUS 

-11049,3 

10 YRS PLUS 

-5248,8 

ID YRS PLUS 

-2203,4 

10 YRS PLUS 

2180,9 

10 YRS PLUS 

5963,6 

10 YRS PLUS 

10038,1 

10 YRS PLUS 

10857,3 

1C YRS PLUS 

15594,1 

10 YRS PLUS 

20674,2 

10 YRS PLUS 

27336,9 

42587,5050 

25081.4 

47493.0960 

33590,7 

17655.5590 

20356,8 

72980,3040 

30876,4 

20216,6450 

18291,8 

10 YRS PLUS 

30670,7 

16435,3090 

20868,1 

43499,4730 

32159,6 

12077.6477 

26955.6 

20450.9060 

35967,5 

7325.0315 

24724,9 

27655,4850 

29477.0 

16252,7108 

19689,9 

62141,4190 

24015.1 

32385,0070 

13378,9 

10 YRS PLUS 

16424,3 

10 YRS PLUS 

8291.8 

10 YRS PLUS 

10902,4 

10 YRS PLUS 

4531,3 

10 YRS PLUS 

6259,2 

10 YRS PLUS 

51290,5 

4657,0158 

48635,6 

6451.1982 


TABLE K-39 


SCHEME A-i 


CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE; 
0 INCH CHORD, MEAN SECTION, CONDITION IA 


element no. temperature stress 


LlFE(HRS) 


1 

1756.0 

-15551.5 

2 

1739. n 

-10382,0 

3 

17 34 . 0 

-8696,5 

4 

1718.0 

-3613.1 

5 

1663.0 

15002.1 

ft 

1649*0 

19449,4 

7 

1638*0 

24388.9 

ft 

1622.0 

29570,4 

9 

1649.0 

23059.1 

10 

1635.0 

27742.7 

11 

1654.0 

24603.2 

12 

1636.0 

30732.9 

13 

1658.0 

26245,7 

14 

1640. D 

32604.0 

15 

1665.7 

26473,5 

1ft 

1652. U 

31140.6 

17 

1682 . u 

22562,4 

IB 

1672.0 

26088,4 

19 

1696. 0 

19118,7 

2D 

1687,0 

22247,2 

21 

1735.0 

7509,3 

22 

1724.Q 

11195,5 

23 

1757,0 

1034,0 

24 

1751.0 

3001,1 

25 

1751.0 

-13789,7 

2ft 

1735.0 

-6845,7 

27 

1722,0 

-3771,8 

2n 

1706 ,0 

534,8 

2V 

1706.0 

2824,5 

30 

1691.0 

749i,4 

31 

1696.0 

7693.3 

32 

1681.0 

12288.2 

33 

1681 . i 

13763,0 

34 

1661,0 

19860.1 

35 

1706. 0 

6296.9 

3ft 

1685, 0 

14595,7 

37 

1723,0 

6406,5 

38 

1699,0 

142*6, i 

39 

1711.0 

14491,0 

40 

1689. u 

20756.2 

4l 

1710.0 

16402.5 

42 

1692.0 

21453,5 

43 

1708.0 

17477,5 

44 

1693, a 

21749.8 

45 

1715. C 

15352.9 

46 

1702.0 

19030.1 

47 

1739.0 

7715.5 

40 

1727.0 

11095,9 

4 > 

1758.0 

1763.1 


1751.0 

3677,9 

5l 

1564.0 

48458,4 

52 

155ft. 0 

49239.7 


2104.4932 
16985. 0?40 
57755.4940 
10 YRS PIUS 
26596.4960 
8613.2549 
3293.5619 
1635.8858 
3294.4732 
1736.1683 
2088.9196 
892.6667 
1333.1174 
541.3261 
1066.1392 
548.5613 
1587.1885 
971.3745 
2889.4167 
1496.8894 
10 YRS PLUS 
19114.2720 
10 YRS PLUS 
10 YRS PLUS 
4189,6599 
50346.1740 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
40857.5960 
24858.6090 
5494.2230 
10 YRS PLUS 
17095.1780 
in YRS PLUS 
13271.7255 
9068.9985 
2003.1279 
4969.7993 
1560.1479 
3672.2186 
1430.8257 
6180.3895 
2560.7273 
10 YRS PLUS 
18286.3150 
10 YRS PLUS 
10 YRS PLUS 
186.0086 
199.6507 
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TABLE K-40 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.0 INCH CHORD, TIP SECTION, CONDITION IA 


ELEMENT NO. 

temperature 

STRESS 

LIFE(HRS) 

1 

1800. 0 

-17406,9 

412*3879 

2 

1784.0 

-12406,9 

2919.1887 

3 

1777.0 

-1D451.7 

6439.4119 

4 

1763.0 

-5969,4 

10 YRS PLUS 

5 

1707.0 

14656,4 

9510.4669 

ft 

1694.0 

18936,3 

3226,7633 

7 

1689.0 

22654,5 

1254,8334 

8 

1679.0 

26318,6 

778.3933 

9 

1724.0 

14849,4 

5810.8389 

10 

1716.0 

17707,9 

2789,7925 

U 

1736.0 

15797.2 

3169,4048 

12 

1726.0 

19528,4 

1204,7901 

13 

1730.0 

15416.2 

2543.2444 

1< 

1740.0 

19279,9 

930.9895 

15 

1759.0 

15799,2 

1807,6354 

1* 

1750.0 

19362.0 

713,7093 

1" 

1778.0 

12492,4 

3283.7225 

Ifi 

1769.Q 

15955*1 

1352,5196 

19 

1790.0 

10769,9 

4241,9632 

20 

1781.0 

14232,0 

1757.7031 

21 

1814.0 

4240,3 

10 YRS PLUS 

22 

1805.0 

7600,9 

18474.1560 

23 

1831.0 

-619,8 

10 YR$ PLUS 

24 

1825.0 

1363,6 

10 YRS PLUS 

25 

1798.0 

-15363,1 

822.4468 

26 

1782.0 

-10669,3 

5317,9643 

27 

1760.0 

-1527.7 

10 YRS PLU6 

28 

1748.0 

2058.5 

10 YRS PLUS 

29 

1747.0 

5165,2 

10 YRS PLUS 

3G 

1733.0 

9354,5 

36268,7910 

3l 

1743.0 

9348,9 

28174,6570 

32 

1729.0 

13429,9 

8135,7663 

33 

1740.0 

12262,9 

9011.5581 

34 

1724.0 

16981,8 

2900,3346 

35 

1792.0 

378,6 

10 YRS PLUS 

36 

1778.0 

4020.9 

10 YRS PLUS 

37 

1807.0 

2197,2 

10 YRS PLUS 

36 

1791.0 

6345,3 

75395.1020 

39 

1801.0 

8491,1 

12371.7675 

40 

1787.0 

11930.8 

3158.1033 

41 

1797.0 

11844,5 

2553,4052 

42 

1785.0 

14766,8 

1346.6562 

43 

1796,0 

13038,0 

1794,6466 

44 

1786.0 

15553,0 

1026,6150 

45 

1804.0 

10607,1 

3189.2445 

46 

1794.0 

13187,3 

1795.3600 

47 

1817.0 

5933,9 

52692,8750 

48 

1806.0 

8864,1 

8240.4377 

49 

1633.0 

523,9 

10 YRS PLUS 

50 

1626.0 

2186,6 

10 YR$ PLUS 

51 

1632.0 

43343.9 

79.4623 

52 

1617.0 

45382,3 

82*4164 



TABLE K-41 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLA , 
1.0 INCH CHORD, HUB SECTION, 21934 RPM, TIT =2100 F, 
WCA = 0.009485 LB/SEC/BLADE (1.733$ OF HOT GAS FLOW), 
TCA = 900°F, PTOT = 150 PSIA, CONDITION 2A 


ELEMENT NO. TEMPERATURE 


1 

1629.0 

2 

1611.0 

3 

1600.0 

4 

1582.0 

5 

1511.0 

6 

1488.0 

7 

1455.0 

8 

1421.0 

g 

1406.0 

13 

1365.0 

11 

1388.0 

12 

1341.0 

13 

1390.0 

14 

1337.0 

15 

1394.0 

1& 

1350.0 

17 

1395.0 

IP 

1362.0 

19 

1408.0 

20 

1363.0 

21 

1465.0 

22 

1435.3 

23 

1497.0 

2“ 

1477.0 

25 

1522.0 

26 

1510.0 

27 

1541.0 


"1530.0 

29 

1631.0 

30 

1613 • 0 

31 

1599.0 

32 

1583.0 

33 

1565.0 

34 

1549,0 

35 

1535.0 

36 

1515.0 

37 

1472.0 

3a 

1438.0 

39 

1437.0 

40 

1391.0 

41 

1464.0 

42 

1406.0 

43 

1485.0 

44 

1416.0 

45 

1478.0 

4ft 

1416.0 

47 

1449.0 

48 

1398.0 

49 

1460.0 

5U 

1433.0 

31 

1475.0 

52 

1450.0 

53 

1503.0 

54 

1486.0 

55 

1525.0 

36 

1512.0 

57 

1540.0 

38 

1531.0 

3^ 

1313.0 

60 

1322.0 


STRESS 

LlPE<HRS> 

-29700,3 

1329. 

9931 

-24276,9 

6835. 

9709 

-21009,9 

18659,7760 

-16093.1 

10 

YRS 

PLUS 

3050,3 

10 

YRS 

PLUS 

9235,5 

10 

YRS 

PLUS 

18130.9 

10 

YR$ 

PLUS 

27137,9 

10 

YRS 

PLUS 

31370,9 

10 

YR$ 

PLUS 

42125.1 

ID 

YRS 

PLUS 

36667.8 

10 

YRS 

PLUS 

49180.6 

10 

YRS 

PLUS 

36787.3 

10 

YRS 

PLUS 

50962,4 

75964. 

0440 

36197.0 

10 

YRS 

PLUS 

47933,2 

10 

YRS 

PLUS 

36136.1 

10 

YRS 

PLUS 

44934,6 

10 

YRS 

PLUS 

32763,9 

10 

YRS 

PLUS 

39373,7 

10 

YRS 

PLUS 

17745,4 

10 

YRS 

PLUS 

25738,5 

10 

YRS 

PLUS 

9173,2 

10 

YRS 

PLUS 

14545.5 

10 

YRS 

PLUS 

2376,0 

10 

YRS 

PLUS 

5629,6 

-2853,3 

10 

YRS 

PLUS 

10 

YRS 

PLUS 

110,3 

10 

YRS 

PLUS 

-30104,9 

115$, 

,9144 

-23811,5 

7170. 

,0054 

-20166,7 

25628, 

,7480 

-15849.5 

10 

YRS 

PLUS 

-10490,7 

10 

YRS 

PLUS 

-6235.3 

10 

YRS 

PLUS 

-1729,9 

10 

YRS 

PLUS 

3492,3 

10 

YRS 

PLUS 

15442,8 

10 

YRS 

PLUS 

24151,6 

10 

YRS 

PLUS 

25094,8 

10 

YRS 

PLUS 

36803,9 

1C 

YRS 

PLUS 

18853.3 

10 

YRS 

PLUS 

33654,1 

10 

YRS 

PLUS 

14210,4 

10 

YRS 

PLUS 

31804,6 

ID 

YRS 

PLUS 

16206,7 

10 

YRS 

PLUS 

31974,2 

10 

YRS 

PLUS 

23495,5 

10 

YRS 

PLUS 

36412,5 

10 

YRS 

PLUS 

20094,6 

10 

YRS 

PLUS 

26967,8 

10 

YRS 

PLUS 

15704,1 

10 

YRS 

PLUS 

22131,3 

10 

YRS 

PLUS 

8028,4 

10 

YRS 

PLUS 

12423,9 

10 

YRS 

PLUS 

1921,1 

10 

YRS 

PLUS 

5294,9 

10 

YRS 

PLUS 

-2334,0 

10 

YRS 

PLUS 

7,7 

10 

YRS 

PLUS 

56437,0 

58640 

,7030 

53242,6 

802*0 

.7610 
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TABLE K-42 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.0 INCH CHORD, MEAN SECTION, CONDITION 2A 


ELEMENT NO. 

TEMPERATURE 

STRESS 

UFE(HRS) 

1 

1760.0 

-24040,4 

159,686* 

2 

1744,0 

-20051,0 

*59,3523 

3 

1734.0 

-17064.2 

2207,5325 

4 

1718.0 

-12247,5 

15*10. ,7*2 

5 

1647,0 

10166,7 

10 YRS PLUS 

6 

1634,0 

14233.9 

75244.7*00 

7 

1597,0 

26388,9 

6267.23*4 

8 

1581.0 

30792.0 

3660.2771 

9 

1590,0 

29308,1 

3990.4950 

io 

1573.0 

34038,4 

2214.4886 

u 

1590.0 

30794.6 

2**2.8318 

12 

1569.0 

36686,2 

1371.4315 

13 

1595,0 

30844,0 

2500.6*02 

14 

1573.0 

37115,3 

1123.432* 

15 

1605.0 

29124,7 

279*. 2**6 

16 

1588.0 

34212,8 

1437.8099 

17 

1627.0 

22964,5 

5950.0*92 

16 

1615.0 

26903,2 

3466,4077 

19 

1644.0 

18159,7 

151*8.4605 

20 

1633.0 

21744,6 

6605.0437 

21 

1677.0 

8188,3 

10 YRS PLUS 
62645.9970 

22 

1664.0 

12366.3 

23 

1702.0 

630,3 

10 YRS PLUS 

24 

1694. Q 

3156,0 

10 YRS PLUS 

25 

1758.0 

-23964,0 

191.6677 

26 

1742,0 

-19341,0 

*69.9668 

27 

1727.0 

-14482,5 

6074.2716 

28 

1713.0 

-10315,3 

33*43.4410 

29 

1704.0 

-6868,2 

10 YRS PLUS 

3D 

169Q.0 

-2605,0 

10 YRS PLUS 

31 

1682.0 

633,5 

10 YRS PLUS 

32 

1668.Q 

4914,5 

10 YRS PLUS 

33 

1649,0 

11494,1 

10 YRS PLUS 

34 

1629,0 

17652.4 

2692$. 0760 

35 

1662.0 

8530,0 

16220.3 

10 YRS PLUS 

36 

1637.Q 

35326.1960 

37 

1677,0 

5525,6 

10 YRS PLUS 

38 

1640.0 

14716,1 

43707.9210 

39 

1662.0 

12289,7 

67830.6610 

40 

1636.0 

20128,8 

9625.70*6 

41 

1661.0 

13452,9 

471*4.6230 

42 

1639.0 

20057,1 

9114.2723 

43 

1660.0 

14055,4 

39574.3250 

44 

1642.0 

19482,1 

10234.55*7 

45 

1667,0 

11990.7 

6553*. 9470 

46 

1651.0 

16802,2 

19957.0360 

47 

1683.0 

7000,1 

10 YR$ PLUS 

48 

1667.0 

11820,0 

69392.Q990 

49 

1704,0 

502,8 

10 YRS PLU* 

30 

1694.0 

3474,9 

10 YRS PLUS 

31 

1512.0 

50311,1 

52404,3 

525.4469 

32 

1502.0 

4*0.4427 



TABLE K-43 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE; 
1.0 INCH CHORD, TIP SECTION, CONDITION 2A 


ELEMENT NO* 

TEMPERATURE 

stress 

UlPE<HRS) 

1 

l6i3.0 

-20263, 7 

125.1643 

2 

1798,0 

-18236,9 

332.2418 

3 

1788,0 

-15698,2 

935.3470 

4 

1774.0 

-11.16,7 

5096.8022 

5 

1706.0 

12028.5 

23135.1640 

6 

1693.0 

16290,5 

7934,5106 

7 

1673,0 

24612.6 

1292.2462 

6 

1663*0 

28070.6 

799.6604 

9 

1699.0 

16998.3 

2781.9089 

10 

1690*0 

22187,0 

1407.01*2 

U 

1708.0 

90165.3 

1509.6529 

12 

1697.0 

24226.3 

774.5795 

13 

1724,0 

18450.0 

1797.4479 

1^ 

1713.0 

22606,0 

7J4.0752 

15 

1735.0 

17533,3 

1*30.1741 

16 

1725.0 

21366,7 

70*. *391 

17 

1759.0 

11965.5 

6142.2697 

10 

1748.0 

16024.6 

2194.7996 

19 

1771.0 

9612,1 

11437.9*32 

20 

1762.0 

13015,0 

4102.0*71 

21 

1786.0 

5762,5 

10 YR9 PLUS 

22 

1774,0 

9966,6 

81*0.66*2 

23 

1802*0 

1156,9 

10 YUS PLUS 

24 

1795,0 

3529,0 

10 YRS PLUS 

25 

1811.0 

-19619,1 

1*0.2060 

26 

1797,0 

-16869,0 

323.6342 

27 

1773.0 

-7754,6 

423*7.6140 

28 

1761*0 

-4298,1 

10 YRS PLUS 

29 

1775.0 

-5963,1 

10 YR$ PLUS 

30 

1742.0 

3735,2 

10 YRS PLUS 

31 

1744.0 

5631,8 

10 YR* PLUS 

32 

1731.0 

9561.4 

3271*. 4*00 

33 

1731.0 

11569,2 

141*0.0394 

34 

1715.0 

16283,1 

4533.6137 

35 

1773.0 

2120.8 

10 YRS PLUS 

36 

1762.0 

4935,5 

10 YR* PLUS 

37 

1791.0 

2303.7 

1C YR* PLUS 

38 

1775.0 

6323,0 

10 YRS PLUS 

39 

1784.0 

7903.7 

2*913.4790 

40 

1769.0 

11714.7 

5237.9203 

41 

1781,0 

10335.5 

*03*. 6*** 

42 

1767.0 

13951.6 

2*91.3115 

43 

1780.0 

11006.6 

5013.2019 

44 

1769.0 

13681,7 

2*22.1*43 

45 

17I7.Q 

6526,5 

17034, *970 

46 

1778.0 

10734,8 

5742. *374 

47 

1788.0 

7602.0 

323*4, *150 

48 

1776 . D 

10647,2 

*201.13*2 

49 

1805.0 

1972,9 

10 YRS PLUS 

90 

1796.0 

4264,3 

10 YRS PLUS 

31 

1613.0 

45639,5 

*4.3*h 

52 

1594,0 

46472,3 

17.7*19 


TABLE K-44 


SCHEME 


WCA 


ELEMENT NO. 


1 

2 

3 

4 
3 
6 
7 

a 

9 

10 

11 

12 

13 

n 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 
30 
»1 

32 

33 
54 
33 

36 

37 

38 

59 

60 


A- 1 CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE 
INCH CHORD, HUB SECTION, 21934 RPM, TIT = 2100 F, 

= 0.00799 LB/SEC/BLADE (1.46# OF HOT GAS FLOW), 


TCA = 600°F, PTOT = 150 PSIA, CONDITION 3A 


temperature 

stress 

LlTEtHRS) 

1604.0 

-43613,5 


150. 

,7691 

1584.0 

-38182,2 


668. 

,1048 

1548.Q 

-33875,6 

2620. 

,9871 

1548.0 

-28578,5 

14636.4907 

1457,0 

-4629,4 

10 

YRS 

PLUS 

1430.0 

2354,5 

10 

YR$ 

PLUS 

1380.0 

15075,5 

10 

YRS 

PLUS 

1336.0 

26111,2 

10 

YRS 

PLUS 

1307.0 

33643,1 

10 

YRS 

PLUS 

1255.0 

47158,5 

ID 

YRS 

PLUS 

1281.0 

40548,9 

10 

YRS 

PLUS 

1219.0 

36854,2 

10 

YRS 

PLUS 

1283.0 

40255,5 

10 

YR$ 

PLUS 

1214.0 

38428,2 

10 

YRS 

PLUS 

1288.0 

39192,0 

10 

YRS 

PLUS 

1230.0 

14428,0 

10 

YRS 

PLUS 

1292.0 

38383,7 

10 

YRS 

PLUS 

1249,0 

49647,3 

10 

YRS 

PLUS 

1311.0 

33697,8 

10 

YR$ 

PLUS 

1279.0 

42000,9 

10 

YRS 

PLUS 

1391,0 

13649,4 

10 

YRS 

PLUS 

1354.0 

22904,0 

10 

YRS 

PLUS 

14^4.0 

2758,6 

10 

YRS 

PLUS 

1410.0 

8956,3 

10 

YRS 

PLUS 

1448.0 

-5997,1 

10 

YR$ 

PLUS 

1454.0 

-2343,0 

10 

YR$ 

PLUS 

1493.0 

-12471,5 

10 

YRS 

PLUS 

1481.0 

-9323,6 

10 

YRS 

PLUS 

1608.0 

-44823,8 


112. 

3449 

1549,0 

-39579,1 


432. 

9076 

1572.0 

-35034,1 

1817, 

2929 

1554.0 

-30263,9 

8520. 

6002 

1531.0 

-34164,1 

63610. 

5250 

1513,0 

-19405,9 

10 

YR$ 

PLUS 

1487,0 

-12529,5 

10 

YRS 

PLUS 

1464,0 

-6312,6 

10 

YRS 

PLUS 

1399,0 

10321,2 

10 

YRS 

PLUS 

1357.0 

20756,5 

10 

YR$ 

PLUS 

1348,0 

23094,2 

10 

YRS 

PLUS 

1288.0 

38473,9 

10 

YRS 

PLUS 

1377,0 

15992,5 

10 

YRS 

PLUS 

1303,0 

34759.8 

10 

YRS 

PLUS 

1402. 0 

10097,2 

10 

YRS 

PLUS 

1314,0 

32212,2 

10 

YR$ 

PLUS 

1384,0 

12392,3 

10 

YRS 

PLUS 

1314.0 

32519,8 

10 

YRS 

PLUS 

1359.0 

21345,1 

10 

YRS 

PLUS 

1294,0 

37927,2 

10 

YRS 

PLUS 

1376.0 

17301,7 

10 

YR$ 

PLUS 

1342.0 

35837,0 

10 

YRS 

PLUS 

1404.0 

10472,1 

10 

YRS 

PLUS 

1373,0 

18171,1 

10 

YRS 

PLUS 

1442.0 

741,5 

10 

YRS 

PLUS 

1421.0 

6153,8 

10 

YRS 

PLUS 

1472,0 

-6994,6 

10 

YRS 

PLUS 

1457,0 

-3100,0 

10 

YRS 

PLUS 

1493,0 

-12443,1 

10 

YRS 

PLUS 

1481.0 

-9310,5 

10 

YRS 

PLUS 

1201.0 

61333,8 

10 

YRS 

PLUS 

1214.0 

57893,4 

10 

YRS 

PLUS 





TABLE Kt45 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.0 INCH CHORD, MEAN SECTION, CONDITION 3A 


element no* 

TEMPERATURE 

STRESS 

LIFE(HRS) 

i 

17A6.D 

-28983,7 

91.3463 

2 

1729.0 

-26939,8 

204.78Q4 

3 

1716.0 

-23147.8 

610.3645 

4 

1699.0 

-18131,7 

3686.8027 

5 

1615.0 

7635,3 

10 YRS PLUS 

6 

1601.0 

11957,3 

10 YRS PLUS 

7 

1548,0 

26387,8 

22829.0740 

8 

1530.0 

31418,9 

12766.1590 

9 

1529.0 

32061,3 

11357,4147 

10 

1508,0 

37688,4 

5690.6322 

11 

1526.0 

33442,2 

9041,0259 

12 

1500,0 

40420,3 

3902,4764 

13 

1531.0 

32720,0 

9261,7110 

14 

1505.0 

39743,1 

3869.0365 

15 

1543.0 

30103,8 

11947,2802 

16 

1523.0 

35337,2 

6119,5808 

17 

1571.0 

23008,8 

26656,5600 

18 

1556.0 

27103,3 

16294,0818 

19 

1590.0 

18243,9 

63899.6970 

20 

1577,0 

21806,2 

29432.8440 

21 

1634.0 

8361,2 

10 YRS PLUS 

22 

1608.0 

13360,1 

10 YRS PLUS 

23 

1653.0 

•412,1 

10 YRS PLUS 

24 

1643.0 

2676,6 

10 YRS PLUS 

25 

1745.0 

-26957.0 

93.9746 

26 

1728.0 

-26687,6 

221.6730 

27 

1711.0 

-21688,7 

931.2870 

28 

1696.0 

-17266,9 

5324.4846 

29 

1683.0 

-13176,8 

28830.1390 

30 

1668.0 

-8641, 4 

10 YRS PLUS 

31 

1653.0 

-3841,0 

10 YRS PLUS 

32 

1637,0 

1063,5 

10 YRS PLUS 

33 

1608.0 

10218,5 

10 YRS PLUS 

34 

1582.0 

17372,3 

10 YRS PLUS 

35 

1615.0 

8430,6 

10 YRS PLUS 

36 

1584.0 

17410,5 

10 YRS PLUS 

37 

1630.0 

4340,3 

10 YRS PLUS 

38 

1596.0 

14916,6 

10 YRS PLUS 

39 

1612.0 

10987,7 

10 YRS PLUS 

40 

1560.0 

20050,5 

43047.3580 

41 

1611.0 

11859,7 

10 YRS PLUS 

42 

1585.0 

19255,1 

51713.9550 

43 

1610.0 

12485,7 

10 YRS PLUS 

44 

1589,0 

18311, 3 

59918.7330 

45 

1617.0 

10583,2 

10 YRS PLUS 

46 

1599,0 

16067,4 

10 YRS PLUS 

47 

1631.0 

64Q5.6 

10 YRS PLUS 

48 

1612.0 

12241,2 

10 YRS PLUS 

49 

1655.0 

-873,1 

10 YR6 PLUS 

30 

1643.0 

2780,4 

10 YRS PLUS 

31 

1449.0 

53054,4 

1827,9821 

32 

1437.0 

56126,5 

1493,8362 



TABLE K-46 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.0 INCH CHORD, TIP SECTION, CONDITION 3A 


ELEMENT NO, 

TEMPERATURE 

STRESS 

LIFE(HRS) 

1 

1804.0 

-23007,6 

81,6813 

2 

1789.Q 

-22335,5 

130.7579 

3 

1777,0 

-20364,6 

274,6876 

4 

1762.0 

-13786,0 

1688 . 6838 

5 

1684*0 

10654,8 

64910. 1420 

6 

1671*0 

14929,5 

22062,6990 

7 

1642*0 

26085,4 

2068,8859 

8 

1632*0 

29558,8 

1270.1887 

9 

1666*0 

21168,1 

3183.7866 

10 

1655.0 

25027,6 

1861.3337 

li 

1674,0 

22710,2 

1879,8313 

12 

1661*0 

27430,5 

962.45Q0 

13 

1692*0 

20280,5 

2175.4301 

14 

1679.0 

25125,0 

999.6860 

15 

1705.0 

18593,2 

23109,5 

2743*4348 

16 

1693.0 

1077.9715 

IT 

1732.0 

11679,1 

12483.8409 

IS 

1721*0 

15963,5 

4355,4503 

19 

1746,0 

8580,7 

46155.7240 

20 

1736,0 

12339,9 

9718.5402 

21 

1755,0 

6321,6 

11235,0 

10 YRS PLUS 

22 

1741.0 

12253.5868 

23 

1772-0 

1258,8 

10 YRS PLUS 

24 

1764.0 

3928,0 

10 YRS PLUS 

25 

1803,0 

-22333,3 

95,4621 

26 

1789.0 

-21831,9 

144,5676 

27 

1762.0 

-12054,1 

5580.5115 

26 

1750*0 

-8638,6 

39898,9010 

29 

1741.0 

-3415,5 

10 YRS PLUS 

30 

1727,0 

643,2 

10 YRS PLUS 

31 

1726.0 

3767,0 

10 YRS PLUS 

32 

1712.0 

7760,0 

10 YRS PLUS 

33 

1708,0 

11099,6 

29800.2900 

34 

1692,0 

15768,1 

9675.1066 

35 

1756.0 

-118,3 

10 YRS PLUS 

36 

1738.0 

4776,9 

10 YRS PLUS 

37 

1769.0 

1595,9 

10 YRS PLUS 

38 

1751,0 

6203,7 

10 YRS PLUS 

39 

1760.0 

7707,7 

61421.5790 

40 

1744,0 

11804,0 

9455.5029 

41 

1757.0 

9921,2 

12938.3762 

42 

1742.0 

13821,8 

5170,6796 

43 

1757,0 

9954,6 

12623.1201 

44 

1745.0 

13114,3 

6041,3246 

45 

1764.0 

7064,8 

10 YRS PLUS 

46 

1753.0 

9870,2 

14653.6693 

47 

1756.0 

6005,6 

51899,2180 

4B 

1743.0 

11987,5 

2268,8 

9137.2874 

49 

1775.0 

10 YRS PLUS 

50 

1765,0 

4716,9 

10 YRS PLUS 

31 

1377.0 

48652,4 

125.7071 

52 

1535.0 

51164,5 

149,3706 


489 



TABLE K-47 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.0 INCH CHORD, HUB SECTION, 22774 RPM, TIT = 2300°F, 

WCA = 0.02587 LB/SEC/BLADE (4.9* OF HOT GAS FLOW), 

TCA = I 200°F, PTOT = 150 PSIA, CONDITION IB ■ 


:nt no. 

TEMPERATURE 

STRESS 

LIP6<HAS> 

i 

1695.0 

-24808,1 

72Q.6742 

2 

1666,0 

-15875.2 

18340.8360 

3 

1671.0 

-17646,8 

8902.6757 

A 

1642.0 

-8506,9 

10 YRS PIUS 

5 

1584.0 

9474,3 

10 YRS PLUS 

6 

1551.0 

18949,9 

10 YRS PLUS 

7 

1557.0 

16170.1 

10 YRS PLUS 

a 

1517.0 

29688,9 

27225.2890 

9 

1535.0 

26069,5 

36966.6260 

10 

1493.0 

38097.8 

7684.6833 

11 

1527.0 

30611,7 

16655.9080 

12 

1479,0 

44592.1 

3426.7602 

13 

1530.0 

31854,8 

11571,8643 

14 

1476.0 

47742.0 

2164,8890 

15 

1528.0 

33517.8 

8408,2565 

16 

1482-0 

47021,7 

2075,5055 

17 

1524.0 

34619,2 

7325,5423 

IB 

1489,0 

44946,9 

2441,9407 

19 

1524.0 

33673,7 

9070,8409 

20 

1497.0 

41584,5 

3477,4657 

21 

1 555 , b 

""869,7 

34246,9890 

22 

15] .7-0 

74 0 

8591,9838 

23 

1576.0 

1 7 i V r> , 1 

10 YRS PLUS 

24 

1*50. Q 

24641 , 5 

33328,4940 

2^ 

1594,0 

11192.6 

10 YRS PLUS 

26 

1578. 0 

15824,0 

10 YRS PLUS 

27 

1612.0 

4795,3 

10 YRS PLUS 

28 

1598.0 

9183,9 

ID YRS PLUS 

29 

1690.0 

-22338.6 

1363.2428 

3u 

1662.0 

-9620,0 

10 YRS PLUS 

31 

1645.0 

-6774,7 

10 YRS PLUS 

32 

1620,0 

913,3 

10 YRS PLUS 

33 

1612.0 

5781.0 

! 0 YRS PLUS 

34 

1587.0 

12875,° 

YRS PLUS 

35 

1607,0 

10541,3 

10 YRS PLUS 

36 

1578.0 

I8230.i 

10 YRS PLUS 

37 

1576.0 

21379. 

33* 11.8990 

38 

1536.0 

31335.2 

- 9,3789 

39 

1560.0 

27725,8 

X 2' 07,9128 

40 

1512.0 

39725,6 

U04.7718 

41 

1597,0 

20752,1 

12105 * 0110 

42 

1536.0 

35929,8 

3921,8894 

43 

1610.0 

17139,5 

43234,1370 

44 

1545.0 

35800.6 

3163.2809 

45 

1609,0 

19464,1 

24872,2710 

46 

1542.0 

36225,4 

3119,1082 

47 

1576.0 

26469,9 

10833,8100 

4ft 

1522.0 

39726,4 

2438,5098 

49 

1575. C 

23519,9 

21324,9570 

50 

1546.0 

30639,7 

9759,4460 

51 

1562.0 

24411,1 

25086,6170 

52 

1531.0 

32269. l 

10251,7492 

53 

1501.0 

17631,8 

10 YRS PLUS 

54 

1559,0 

23229,4 

35457,5000 

55 

1598.0 

11484,2 

10 YRS PLUS 

56 

1581.0 

15808,8 

10 YRS PLUS 

57 

1611.0 

6150,2 

10 YRS PLUS 

58 

1598,0 

9880,9 

10 YRS PLUS 

59 

1405.0 

64392,8 

806.7877 

60 

1412.0 

58918,1 

1851.6658 



TABLE K-48 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 


1.0 INCH CHORD, MEAN SECTION, CONDITION IB i 


ELEMENT NO. 

temperature 

STRESS 

LIFE(HRS) 

i 

1790 • 0 

-22904,8 

114,1196 

2 

1762.0 

-18028,2 

823.4672 

3 

1761. D 

-18037,4 

840,7818 

4 

1734.0 

•9658 , 4 

28172,5380 

5 

1662.0 

14579,9 

31464,6910 

6 

1640.0 

21722,2 

5527,8537 

7 

1636.0 

25051.0 

3010.1480 

6 

1614.0 

32420,5 

1085,6321 

9 

1650.0 

23732.0 

2783,1703 

10 

1628.0 

31383,5 

950.4793 

U 

1657.0 

25671.8 

1543,7787 

12 

1630.0 

35231,2 

395.7750 

13 

1661.0 

27470.4 

954,3600 

14 

1634.0 

37352,2 

227.5240 

15 

1669.0 

26642.1 

931.3872 

16 

1647.0 

34685,0 

292.1501 

IT 

1686.0 

21464,0 

1807.4111 

18 

1670.0 

27221,1 

804.2758 

19 

1696.0 

17651.7 

4689,4642 

20 

1681.0 

22929,7 

1506.7996 

21 

l7ll-0 

12147,6 

19552,5650 

22 

1690.0 

19267,4 

3190.1899 

23 

1735.0 

3855.9 

10 YR$ PLUS 

24 

1722.0 

8179,7 

10 YRS PLUS 

25 

1781.0 

-22098.1 

164.4545 

26 

1753.0 

-14243.1 

3447,4707 

27 

1735.0 

-6406,4 

10 YRS PLUS 

28 

1712.0 

475,8 

10 YRS PLUS 

29 

1715.0 

2631,9 

10 YRS PLUS 

30 

1691.0 

9922,1 

71026,7700 

31 

1707.0 

8052,1 

10 YRS PLUS 

32 

1664.0 

14896,7 

15877 . 3659 

33 

1695.0 

14080,2 

15644,3022 

34 

1663.0 

23563,5 

2072.2004 

35 

1728.0 

7385,4 

10 YRS PLUS 

36 

1694.0 

17251,3 

5630.5269 

37 

1751.0 

3704,9 

10 YRS PLUS 

36 

1712.0 

16938,4 

3965,1418 

39 

1732.0 

14649,3 

5078,2929 

40 

1697.0 

24454,7 

738,6695 

41 

1728.0 

15465,3 

4303.1778 

42 

1699.0 

23520,8 

854,0762 

43 

1721.0 

15988,3 

4320.3506 

44 

1697.0 

22735.7 

1055,9352 

45 

1722.0 

13313,9 

10081,6008 

46 

1701.0 

19208,1 

2475,9369 

47 

1717.0 

12869,2 

13237,0907 

46 

1694.0 

19500,1 

2670,3049 

49 

1737.0 

5114,6 

10 YRS PLUS 

50 

1722.0 

9380,6 

47296,1080 

51 

1527. D 

56589,5 

123.2692 

52 

1517.0 

56726,7 

155,7847 


TABLE K-49 


SCHEME A- I 

I 


COMVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
0 INCH CHORD, TIP SECTION, CONDITION IB 


element no. temperature stress 


LIFE(HRS) 


1 

1832.0 

- 21232.9 

2 

1805.0 

- 19947,2 

3 

1803.0 

- 20211.8 

4 

1777.0 

- 13391,8 

5 

1701.0 

14354,5 

6 

1681.0 

21110.2 

7 

1679.0 

25006,7 

8 

1663.0 

30727,2 

9 

1723.0 

15412.9 

10 

1 7 q 9 . 0 

20372.9 

11 

1737.0 

17414,4 

12 

1720.0 

23898,3 

13 

1755.0 

16520,8 

14 

1738.0 

23207.1 

15 

1767.0 

15918,2 

16 

1751.0 

22235,1 

17 

1790-0 

10656,9 

18 

1774.0 

16734,9 

19 

1799.0 

8374.4 

20 

1784.Q 

14105,4 

21 

1801.0 

7681,2 

22 

1780.0 

151 * 1.3 

23 

l8l8.0 

1 ? 37,3 

24 

1807,0 

5772.7 

25 

1828.0 

- 19970.1 

26 

1801.0 

- 17438,1 

27 

1770.0 

- 4009,7 

26 

1749,0 

2061,2 

29 

1752.0 

5705.8 

30 

1729,0 

12446,9 

3l 

1750.0 

10848,5 

32 

1727.0 

17395,9 

33 

1742.0 

16313,2 

34 

1726.0 

20681,0 

35 

1821.0 

• 2535,2 

36 

1796.0 

4367,5 

37 

1839,0 

222,7 

33 

1813.0 

7145, 5 

3v 

1828.0 

8198, 0 

40 

1805. 0 

14441.4 

41 

1821.0 

11553,0 

42 

1801. 0 

17022,2 

43 

1816,0 

12037,2 

44 

1798.0 

17120,0 

45 

1820.0 

8120,0 

46 

1803.0 

12836,0 

47 

1805.0 

10744,3 

46 

1783.0 

16600,6 

49 

1824.0 

2966,9 

30 

1809.0 

6918,6 

51 

1593.0 

52881,3 

32 

1573.0 

53664,2 


42.4052 
145,4706 
159.3027 
2526.9547 
12244.9149 
2205.6972 
1024,7427 
456,3424 
4936,2431 
1297.0444 
1431.2696 
475.2056 
1579.0493 
356.7497 
1435.6365 
320-2006 
4396.3126 
936.4429 
14142.1134 
1703.3442 
22241.7360 
1327.2404 
10 YR$ PLUS 
76100.5710 
94.2372 
399.0554 
10 YR$ PLUS 
10 YPS PLUS 
10 YR6 PLUS 
11199.3326 
11071.9103 
2333.6532 
2314.7351 
827.6147 
10 YRS PLUS 
10 YR$ PLUS 
10 YR6 PLUS 
24333.9730 
7928.9347 
933.3863 
1566.1337 
434.6454 
1533.0394 
472.7343 
10172.0486 
1620.4426 
2962.5970 
790.3653 
10 YRS PLUS 
31645.943Q 
43.9111 
63.0452 


TABLE K-50 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.0 INCH CHORD, HUB SECTION, 23183 RPM, TIT = 2400°F, 
WCA = 0.08304 LB/SEC/BLADE (5.33$ OF HOT GAS FLOW), 

TCA = 900°F, PTOT = 450 PSIA, CONDITION 2B 1 *• 


ELEMENT NO. 

TEMPERATURE 

STRESS 

LIFE(HRS) 

1 

1631.0 

-38301.7 

199,8374 

2 

1551.0 

-15302.5 

10 YRS PLUS 

3 

1608.0 

-31728,7 

1471,1635 

A 

1530.0 

-9733 . 6 

10 YRS PLUS 

5 

1524.0 

-6703.4 

10 YR$ PLUS 

6 

1420.0 

21908.8 

10 YRS PLUS 

7 

1534.0 

-6519.7 

10 YRS PLU6 

8 

1416.0 

26278.1 

10 YRS PLUS 

9 

1493.0 

8212,6 

10 YRS PLUS 

10 

1370.0 

42162,6 

10 YRS PLUS 

11 

1485.0 

14747.9 

10 YRS PLUS 

12 

1343.0 

54709.8 

31364,3670 

13 

1489.0 

17029.6 

10 YRS PLUS 

14 

1332.0 

61752,8 

11663.9334 

15 

1475.0 

21919.6 

10 YRS PLUS 

16 

1338.0 

60698.5 

11964.3766 

IT 

1459.0 

24861,9 

10 YRS PLUS 

IB 

1350.0 

55566,2 

21532,6480 

19 

1438.Q 

26926.9 

10 YRS PLUS 

20 

1353.0 

50609,2 

46896.9690 

21 

1448.0 

20152.6 

10 YRS PLUS 

22 

1319.0 

55242.0 

60746,2860 

23 

1460.0 

14170,6 

10 YRS PLUS 

24 

1366.0 

39436.1 

10 YRS PLUS 

25 

1468.0 

9121,4 

10 YR$ PLUS 

26 

1404.0 

26363,2 

10 YRS PLUS 

27 

1495.0 

-760,8 

10 YRS PLUS 

28 

1438.0 

14432,6 

10 YRS PLUS 

29 

1625.0 

-33930,7 

593.0679 

30 

1547.0 

-2109,7 

10 YRS PLUS 

31 

1596.0 

-20577,6 

24130.3390 

32 

1518.0 

241,3 

10 YRS PLUS 

33 

1564.0 

-6637,5 

10 YRS PLUS 

34 

1487.0 

13412,7 

10 YRS PLUS 

35 

1589.0 

-6494,0 

10 YRS PLUS 

36 

1498.0 

16708,6 

10 YRS PLUS 

37 

1571.0 

2806.6 

10 YRS PLUS 

38 

1459.0 

30633,8 

10 YRS PLUS 

39 

1522.0 

20013,3 

10 YRS PLUS 

40 

1381.0 

54972,3 

9335,4376 

41 

1587.0 

8517,1 

10 YRS PLUS 

42 

1419.0 

30038,2 

7347,3270 

43 

1619.0 

3779,8 

10 YRS PLUS 

44 

1423.0 

32573,8 

4170,4116 

45 

1600.0 

6713,7 

10 YRS PLUS 

46 

1417.0 

31488,2 

6019.3200 

47 

1543.0 

15393,5 

10 YRS PLUS 

48 

1387.0 

33673,4 

9666.1056 

49 

1523.0 

12210.6 

10 YRS PLUS 

50 

1430.0 

35159,8 

10 YRS PLUS 

51 

1454.0 

23661,6 

10 YRS PLUS 

52 

1342.0 

31830,0 

55177,4270 

53 

1470.0 

15336,7 

10 YRS PLUS 

54 

1383.0 

37192,7 

10 YRS PLUS 

55 

1479.0 

9096,6 

10 YRS PLUS 

56 

1412.0 

25967,3 

10 YRS PLUS 

57 

1492.0 

2246,1 

10 YR$ PLUS 

58 

1440.0 

15423,2 

10 YRS PLUS 

59 

1145.0 

89287,3 

16437,4640 

60 

1160.0 

65492,6 

22696.3210 



TABLE K-51 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 


1.0 INCH CHORD, MEAN SECTION, CONDITION 2B 


1 « V 1I1VI 1 




ELEMENT NO. 

TEMPERATURE 

STRESS 

LJFE(HRS) 

1 

1714.0 

-34954,4 

56.1188 

2 

1637.0 

-18770*0 

14869,1373 

3 

1677.0 

-31893,2 

253,8824 

A 

1603.0 

-8635,0 

10 YR$ PLUS 

5 

1575.0 

2468,2 

10 YRS PLUS 

6 

1506.0 

21483,3 

10 YRS PLUS 

7 

1572.0 

7124,9 

10 YRS PLUS 

8 

1502. 0 

26789,8 

81197,3030 

9 

1567.0 

13559,5 

10 YR$ PLUS 

10 

1492.0 

35105,4 

16127,1328 

11 

1577.0 

17201.2 

10 YRS PLUS 

12 

1486.0 

43606,2 

3339.5582 

13 

1578. Q 

20456,3 

41335.3800 

14 

1486*0 

47622,2 

1676.6686 

15 

1583.0 

19496,2 

50271.2210 

16 

1509.0 

41383,0 

2585.9836 

17 

1599.0 

12942,6 

10 YRS PLUS 

18 

1542.0 

29659,3 

13574,4753 

19 

1600.0 

8761,4 

10 YRS PLUS 

20 

1548. Q 

23845,7 

42113.2440 

21 

1563.0 

15145,8 

10 YRS PLUS 

22 

1483.0 

37504,4 

12001.8224 

23 

1587. Q 

5528,7 

10 YRS PLUS 

2 4 

1534.0 

20457,9 

10 YRS PLUS 

25 

1697.0 

-33346,7 

116,3235 

26 

1622.0 

-mu . 9 

10 YRS PLUS 

27 

1674,0 

-21130.0 

2620,0700 

28 

1600.0 

936,3 

10 YRS PLUS 

29 

1664.0 

-12495.8 

59914.5900 

3o 

1588.0 

9812.4 

10 YRS PLUS 

3l 

1671.0 

-9234,7 

10 YRS PLUS 

32 

1597.0 

12483,0 

10 YRS PLUS 

33 

1673.0 

-5785,9 

10 YRS PLUS 

34 

1583.0 

19865.8 

44197,9200 

35 

1691.0 

-5018,7 

10 YRS PLUS 

36 

1584.0 

25684,2 

10364,8606 

37 

1722.0 

-10677,8 

23020.1130 

38 

1603.0 

28752,0 

3197.4332 

39 

1686.0 

7109,0 

10 YRS PLUS 

40 

1575.0 

38328,3 

816.2313 

41 

1676.0 

5810,3 

10 YRS PLUS 

42 

1580.0 

32824,8 

2404,4554 

43 

1654.0 

6694,9 

10 YRS PLUS 

44 

1574.0 

28912,4 

6676.6702 

45 

1644.0 

2474.5 

10 YRS PLUS 

46 

1573.0 

22040,5 

31227,1820 

47 

1580.0 

15624,1 

10 YRS PLUS 

48 

• 1490.0 

38536,5 

7757,9310 

49 

1594.0 

7344,4 

10 YRS PLUS 

50 

1534.0 

22786,2 

79575,7120 

51 

1255.0 

84934,4 

1141.4445 

52 

1248.0 

83033,6 

2113.9210 


TABLE K-52 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 


1.0 INCH CHORD, TIP SECTION, CONDITION 2B 


ELEMENT NO. 

temperature 

STRESS 

LIF£<HR$ > 

r 

1751.0 

-33611,5 

31,6732 

2 

1677.0 

-26429.6 

796,9304 

3 

1712.0 

-33763.4 

73,1476 

A 

1641.0 

-17076.9 

23732.6960 

5 

1608.0 

250.1 

10 YR$ PLUS 

6 

1542.0 

19301.0 

10 YR$ PLUS 

7 

1576.0 

14927,2 

10 YR$ PLUS 

8 

1522.0 

30688,5 

16841,6340 

9 

1625.0 

7280.6 

10 YR$ PLUS 

10 

1571.0 

24439.4 

19437.2360 

11 

1634.0 

13799.5 

87215.3570 

12 

1573.0 

33884.1 

2291,1296 

13 

1662.0 

10861.9 

10 YRS PLUS 

14 

1601.0 

32504.3 

1469.5636 

15 

1677.0 

8739,7 

10 YRS PLUS 

16 

1619.0 

29277,5 

1662.2901 

17 

1706.0 

-410,4 

10 YRS PLUS 

18 

1650.0 

19038,0 

9640,2525 

19 

1707.0 

-4092.1 

10 YRS PLUS 

20 

1652.0 

14973,9 

35966.6000 

21 

1652.0 

9695.7 

10 YR$ PLUS 

22 

1569.0 

36357,9 

1474.6273 

23 

1664.0 

3586.5 

10 YRS PLUS 

24 

1613.0 

20299,2 

16734,4670 

25 

1748.0 

-31883.5 

48.4220 

26 

1675.0 

-20551.0 

3049,3673 

27 

1696.0 

-17775.3 

4501,9027 

28 

1627.0 

2516.8 

10 YRS PLUS 

29 

1691.0 

-8986.3 

10 YRS PLUS 

30 

1617.0 

12809.6 

10 YRS PLUS 

31 

1700.0 

-4279.5 

10 YRS PLUS 

32 

1628.0 

16494.5 

41050.0230 

33 

1716.0 

-4448,6 

10 YRS PLUS 

34 

1640.0 

17521.1 

20966.6330 

35 

1788.0 

-16365.2 

737.2929 

36 

1705. 0 

5816.6 

10 YRS PLUS 

37 

1801.0 

-7816,4 

20166.1660 

38 

1714.0 

15465.0 

6109.6596 

39 

1778.0 

3093.2 

10 YRS PLUS 

40 

1701. 0 

24414.7 

673.6339 

41 

1763.0 

5964.4 

10 YRS PLUS 

42 

1694.0 

25271,6 

670,3736 

43 

1746.0 

5055.1 

10 YRS PLUS 

44 

1685.0 

22413.6 

1519.4466 

45 

1742.0 

-2735.3 

10 YRS PLUS 

46 

1683.0 

13699.8 

24249.5450 

47 

1661.0 

15064,5 

27463.7160 

48 

1573.0 

39609.7 

646,0493 

49 

1682.0 

3867.2 

10 YRS PLUS 

30 

1619.0 

21704,4 

9639.3373 

5l 

1317.0 

82768.7 

277.0513 

52 

1288.0 

82151.3 

741.0136 


TABLE K-53 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.0 INCH CHORD, HUB SECTION, 24369 RPM, TIT = 2700 F, 
WCA = 0.02956 LB/SEC/BLADE (6.01$ OF HOT GAS FLOW), 

TCA = 600°F, PTOT = 150 PSIA, CONDITION 3B 


element NO. TEMPERATURE 


1 

1658.0 

2 

1590.0 

3 

1611.0 

4 

1544.0 

5 

1430.0 

6 

1349.0 

7 

1389,0 

8 

1291.0 

9 

1350.0 

10 

1254.0 

11 

1338.0 

12 

1224,0 

13 

1343.0 

14 

1216.0 

15 

1335.0 

16 

1228.0 

17 

1328.0 

10 

1246.0 

19 

1324. Q 

20 

1262.0 

2i 

1370.0 

22 

1279.0 

23 

1412.0 

24 

1351.0 

25 

1451.0 

26 

1411.0 

27 

1490.0 

28 

1456.0 

29 

1646,0 

30 

1580.0 

31 

1544.0 

32 

1485.0 

33 

1476.0 

34 

1417.0 

35 

1478.0 

36 

1406,0 

37 

1429.0 

3& 

1335.0 

39 

1400.0 

40 

1288,0 

41 

1480.0 

42 

1342.0 

43 

1524.0 

44 

1359.0 

45 

15Q5.0 

46 

1353.0 

47 

1437.0 

48 

1312.0 

49 

1433,0 

50 

1365.0 

51 

1386, D 

52 

1309.0 

53 

1425,0 

54 

1370.0 

55 

1460 . 0 

56 

1419.0 

57 

1488.0 

58 

1457.0 

59 

1029.0 

60 

1044.0 


STRESS 

UFE(HRS) 

-49461,8 

14.3112 

-48069,8 

103.4122 

-49339,7 

30.4003 

-36671,5 

1709.3631 

-7081.3 

10 YRS PLUS 

14419.8 

10 YRS PLUS 

6479,6 

10 YRS PLUS 

32899,2 

10 YRS PLUS 

20679,5 

10 YRS PLUS 

47310.2 

10 YRS PLUS 

29256.1 

10 YRS PLUS 

61949,1 

10 YRS PLUS 

32715,5 

10 YRS PLUS 

69802,7 

10 YRS PLUS 

37400,4 

10 YRS PLUS 

68675,4 

42532.0430 

39308.2 

10 YRS PLUS 

63328,2 

10 YRS PLUS 

38179,2 

10 YRS PLUS 

56130,7 

10 YRS PLUS 

23064,9 

10 YRS PLUS 

48150,8 

10 YRS PLUS 

10171,3 

10 YRS PLUS 

26540.5 

10 YRS PLUS 

-2399,1 

10 YRS PLU6 

8607.6 

ID YRS PLUS 

-14967,3 

10 YRS PLUS 

-5767,2 

10 YRS PLUS 

-46885,5 

23.6063 

-36965,7 

967.6791 

-32682,2 

6529.6960 

-17061.3 

10 YRS PLUS 

-9271,6 

10 YP8 PLUS 

5732,1 

10 YRS PLUS 

-2540.5 

10 YRS PLU6 

15136,9 

10 YRS PLUS 

15073,5 

10 YRS PLUS 

37230,7 

ID YRS PLUS 

27103.2 

10 YRS PLUS 

54142,1 

10 YRS PLUS 

13194,6 

10 YRS PLUS 

46032,9 

10 YRS PLUS 

7930.9 

10 YRS PLUS 

46864,5 

60602.2220 

11925,1 

10 YRS PLUS 

47596,3 

85161, 53#0 

24352,6 

10 YRS PLUS 

54138.5 

10 YRS PLUS 

18378,3 

10 YRS PLUS 

34211.6 

10 YRS PLUS 

24529,6 

10 YRS PLUS 

43203,0 

10 YRS PLUS 

10689,5 

10 YRS PLUS 

24050,3 

10 YRS PLUS 

-1638,5 

10 YRS PLUS 

8342,9 

10 YRS PLUS 

-12062.3 

10 YRS PLUS 

-4451.6 

10 YRS PLUS 

89775.4 

10 YRS PLUS 

65485,3 

10 YR$ PLUS 


496 


TABLE K-54 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 


1.0 INCH CHORD, MEAN SECTION, CONDITION 3B 


ELEMENT MO. 

TEMPERATURE 

STRESS 

LIFE(HRS) 

1 

1747,0 

-38203.4 

15.7161 

2 

1685.0 

-39013,2 

47,2795 

3 

1692.0 

-39439.9 

36.6222 

4 

1631.0 

-30265,2 

1119,7612 

5 

1492.0 

12452.0 

10 YR$ PLUS 

6 

1442.0 

26055.8 

10 YR$ PLUS 

7 

1457,0 

26515,4 

10 YRS PLUS 

8 

1407.0 

40390.2 

56726,4660 

9 

1495,0 

23137.3 

10 YRS PLUS 

10 

1446.0 

37480.8 

35407,6190 

U 

1510.0 

27974.7 

49119,7620 

12 

1450,0 

45884,8 

6224,2275 

13 

1510.0 

32227,3 

14613*3156 

14 

1457,0 

31078.6 

2062.2695 

15 

1532.0 

31890.7 

10637,6074 

16 

1484.0 

46849,3 

2022,9758 

17 

1564.0 

23493.3 

29084,7740 

18 

1528,0 

34611,0 

6570,6444 

19 

1581.0 

17179.3 

10 YRS PLUS 

20 

1548.0 

27225.4 

19799,4220 

21 

1597.0 

10869.4 

10 YRS PLUS 

22 

1551.0 

24414.2 

34090.6660 

23 

1645.0 

-5830.5 

10 YRS PLUS 

24 

1617,0 

3452,8 

10 YRS PLUS 

25 

1726. Q 

-38244.7 

21.7075 

26 

1664,0 

-37482.1 

106. 9195 

27 

1631,0 

-22150,4 

6380,7263 

28 

1578,0 

-7084.2 

10 YRS PLUS 

29 

1592.0 

-4020.2 

10 YR$ PLUS 

30 

1537,0 

10424,4 

10 YRS PLUS 

31 

1586.0 

4108.5 

10 YRS PLUS 

32 

1533. 0 

17568,8 

10 YRS PLUS 

33 

1576.0 

11802.0 

10 YRS PLUS 

34 

1508.0 

28620,3 

44922.4730 

35 

1646,0 

-1601.8 

10 YRS PLUS 

36 

1575.0 

18233,9 

10 YRS PLUS 

37 

1693. C 

-8201.0 

10 YRS PLUS 

38 

1611.0 

19603,6 

22453,6130 

39 

1657.0 

13633.0 

49092,3200 

40 

1580.0 

34134.8 

1602.6922 

41 

1648,0 

13078.4 

36673,6700 

42 

1584,0 

31984,5 

2602.0436 

43 

1633.0 

15751,8 

46133,6220 

44 

1581.0 

29348.2 

5026.3340 

45 

1632.0 

10344.2 

10 YRS PLU8 

46 

1586.0 

22710.5 

16641,6670 

47 

1611.0 

12398.4 

10 YRS PLUS 

48 

1560.0 

25279,0 

21875,4490 

49 

1649,0 

-2909.8 

10 YRS PLUS 

30 

1617,0 

6108,4 

10 YRS PLUS 

3l 

1208,0 

•7014,9 

3239,3309 

52 

1189,0 

•6074.3 

7460. *763 


TABLE K-55 


SCHEME 


A-l CONVECTION COOLED CAST TUO CAVITY PIN FIN BLADE, 
0 INCH CHORD, TIP SECTION, CONDITION 3B 


ELEMENT HQ. TEMPERATURE STRESS 




1 

2 

3 

4 

5 

6 
7 
Q 
9 

10 

U 

12 

13 

14 
1 ^ 
1* 
17 
1* 
19 
2n 
21 
22 

23 

24 

25 
2ft 
2? 
2b 

29 

30 

31 

32 

33 

34 

35 

36 

37 
3« 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 


1798.0 

1738.0 

1741.0 

1685 . 0 

1539.0 

1494.0 

1506.0 

1472.0 

1603.0 

1571.0 

1630.0 

1594.0 

1666.0 

1629.0 

1687.0 

1653.0 

1731.0 

1697.0 

1748.0 

1716.0 

1751.0 

1707.0 

1786.0 

1761.0 

1787.0 

1729.0 

1669.0 

1621.0 

1636.0 

1584.0 

1638.0 

1587.0 

1653.0 

1601.0 

1794.0 

1742.0 

1829.0 

1775.0 

1807.0 

1759.0 

1793.0 

1751.0 

1781.0 

1744.0 

1788.0 

1754.0 

1758.0 
1712. D 

1797.0 
1766*0 
1311*0 

1271.0 


-33735,2 

-36262,2 

-36665,5 

-35972,8 

15220.0 
28142,4 
31845,2 

42129.9 

14953.1 

25333.9 

20322.2 

33730.9 
19238,7 

33761.2 

19340.2 

32866.2 

9457.8 

22552.2 

5017.5 

17413.0 

3835.9 

19763.2 
-7370,5 

900,7 
-33320.2 
-34897,2 
- 16000,8 
-1903.7 
3483,2 
1 8 ' 2 2 • 5 

12736.6 

26685.9 

14446.1 

29251.6 
-15550.4 

•2926,1 

•8584,6 

4817.7 

7498.6 

19534.0 

13990.3 
24566.8 

15024.1 

24741.6 

7170.8 

15628.1 

11179.2 
23283,0 
•3811,6 

3275.8 
82157,5 

82992.7 


11.0960 
24.8752 
21.4250 
89,2682 
10 YR$ PLUS 
75287,6130 
22808.8690 
6381,8644 
10 YRS PLUS 
15953,9406 
10560.3838 
1366.9171 
5948.5935 
556.2869 
3367,1754 
371.0472 
35391,1270 
1096,9964 
10 YRS PLUS 
3072.2092 
10 YRS PLUS 
1777.3698 
40564.2600 
10 YRS PLUS 
15.2813 
40.2867 
16255.1193 
10 YRS PLUS 
10 YRS PLUS 
78880.3050 
10 YRS PLUS 
7674.8651 
41154.2530 
3022,7415 
851,3111 
10 YRS PLUS 
5870.4639 
10 YR$ PLUS 
21876.9630 
545,5987 
1426.5840 
199.5476 
1366,7663 
226.6897 
44609.2580 
2155,3561 
8154,8775 
693.9885 
10 YRS PLUS 
10 YRS PLUS 
373.4118 
1044.2810 


TABLE K-56 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.0 INCH CHORD, HUB SECTION, 21933.6 RPM, TIT = 2I00°F, 
WCA = 0.0126 LB/SEC/BLADE (2-302$ OF HOT GAS FLOW), 

TCA = ! 200°F, PTOT = 150 PSIA, CONDITION 1C t 


ELEMENT NO. TEMPERATURE STRESS 


LIFE (HRS) 


1 

1663.0 

-14156.5 

35312.3730 

2 

1648 . 0 

-9522.3 

ID YRS PLUS 

3 

1643,0 

-7927,1 

ID YRS PLUS 

4 

1628.0 

-3261,0 

IQ YRS PLUS 

5 

1578.0 

11674,1 

10 YRS PLUS 

6 

1559,0 

16913.4 

10 YRS PLUS 

7 

1544.0 

21352,8 

82379.1870 

b 

1518.0 

28486,9 

34750.7050 

9 

1516.0 

29630.0 

28388,9320 

10 

1488.0 

37243,6 

11054,0126 

11 

1507.0 

33092,8 

16600.4040 

12 

1473.0 

42363,2 

5956.4508 

13 

1509.0 

33669.1 

13823.1227 

14 

1471,0 

44103,8 

4667,2125 

15 

1511.0 

34035.5 

12020,1267 

16 

1479.0 

42857,1 

4619,9198 

17 

1510.0 

34912,2 

10126.9317 

10 

1487.0 

41308,9 

4816.1364 

19 

1520.0 

32581,3 

12966,1607 

20 

1502.0 

37584.5 

6866,3797 

21 

1567,0 

19973,0 

66618,7790 

22 

1545.0 

26120,4 

27563.7400 

23 

1590.0 

13702.3 

10 YP$ PLUS 

24 

1577.0 

17365,1 

10 YRS PLUS 

25 

1609.0 

8119.9 

10 YRS PLUS 

26 

1600.0 

11000.3 

10 YRS PLUS 

27 

1623.0 

3694.5 

10 YRS PLUS 

28 

1615.0 

6215,4 

10 YRS PLUS 

29 

1663.0 

-14020.0 

36966.1560 

30 

1648.0 

-8406,5 

10 YRS PLUS 

31 

1636.0 

-5332,2 

10 YRS PLUS 

32 

1623.0 

-1304,4 

10 YRS PLUS 

33 

1612.0 

2733,3 

10 YRS PLUS 

34 

1598.0 

6976.1 

10 YRS PLUS 

35 

1595.0 

8796.2 

10 YRS PLUS 

36 

1579.0 

13051,5 

10 YRS PLUS 

37 

1557.0 

19799,1 

10 YRS PLUS 

30 

1531.0 

26592,3 

36615.6630 

39 

1538.0 

25634,0 

37442,4280 

40 

1505.0 

34264.3 

13513,2903 

41 

1560.0 

20933,9 

57666.3410 

42 

1519.0 

31635,7 

16546.6810 

43 

1576.0 

18136,6 

10 YRS PLUS 

44 

1527.0 

30820.7 

15666.5066 

45 

1571.0 

20195,4 

55063.5530 

46 

1526.0 

31795,2 

13113,1700 

47 

1549.0 

26178.5 

24324.1640 

48 

1513.0 

35433,0 

8271,1614 

49 

1556.0 

24036,6 

32230,0670 

30 

1537.0 

28925.1 

18396,6040 

31 

1574.0 

18872.4 

80429,6370 

52 

1556.0 

23568,9 

35763.4060 

33 

1595.0 

12950.6 

10 YRS PLUS 

54 

1583.0 

16076,2 

10 YRS PLUS 

55 

1612.0 

7666,2 

10 YRS PLUS 

56 

1602.0 

10651,3 

10 YR$ PLUS 

37 

1622.0 

4344,4 

10 YR$ PLUS 

38 

16 16 ♦ Q 

6119,0 

10 YRS PLUS 

39 

1442.0 

49806,0 

3937,6120 

60 

1447,0 

47640.3 

4919,2967 



TABLE K- 57 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.0 INCH CHORD, MEAN SECTION, CONDITION -1C » 


1 • V * 1 1 W 1 1 ' 




ELEMENT NO. 

TEMPERATURE 

STRESS 

LIFE(HRS) 

1 

1700.0 

-17409,9 

655,0736 

2 

1765.0 

-13051.0 

3767,4306 

3 

1750.0 

-10166,1 

9016.7783 

4 

1744.0 

•6560,0 

10 YRS PLUS 

5 

1608.0 

11637,0 

42147,4050 

6 

1676.0 

15419,8 

16433.1790 

7 

1654.0 

23361,3 

2710,4757 

8 

1640.0 

27069,0 

1467,8046 

9 

1653.0 

25139,3 

1912,3035 

10 

1639.0 

29742,2 

1022,8245 

u 

1655.0 

26655,4 

1310.1000 

12 

1638.0 

32332,2 

603,0695 

13 

1659.0 

27435.4 

1010.6066 

1* 

1641.0 

33580,0 

427.9929 

15 

1666.0 

26986,6 

932.8272 

1ft 

1652.0 

31802.1 

470,0039 

1? 

1683.0 

22712,5 

1500,2345 

18 

1672.0 

26441,8 

901.7923 

19 

1697.0 

19077,4 

2056.5665 

20 

1607.0 

22430.7 

1440.5990 

21 

1735.0 

7687,6 

10 YRS PLUS 

22 

1725.0 

10970,1 

20050.8290 

23 

1758.0 

907,1 

10 YRS PLUS 

24 

1752.0 

2617,6 

10 YRS PLUS 

25 

1776.0 

-16135,4 

1000.9714 

2* 

1672.0 

15340,5 

18734,0710 

27 

1749,0 

•7402,7 

10 YRS PLUS 

28 

1737.0 

-3072,7 

10 YRS PLUS 

29 

1732.0 

•1280.6 

10 YRS PLUS 

30 

1719.0 

2701,5 

10 YRS PLUS 

31 

1717.0 

4455,9 

10 YRS PLUS 

32 

17Q4.0 

8435,0 

10 YRS PLUS 

33 

1695.0 

12219,1 

20926,9550 

34 

1677, g 

17740,2 

7372.6367 

35 

1711.0 

0702,7 

10 YRS PLUS 

36 

1689,0 

15511,9 

11375.9062 

37 

1724.0 

7136,6 

10 YRS PLUS 

38 

1700.0 

14040,5 

10670,1092 

39 

1712.0 

13904,0 

10714.1335 

40 

1690.0 

20404,9 

2194.6665 

41 

1710.0 

15792.8 

6069.7947 

42 

1692.0 

21060,8 

1693.1664 

43 

1709.0 

16555,7 

4046,4961 

44 

1694.0 

20987,5 

1636,4310 

45 

1715.0 

14077,6 

7220.3679 

46 

1702.0 

10696,0 

2050.4366 

47 

1739.0 

7405.5 

10 YRS PLUS 

40 

1727,0 

10900,0 

19490.1120 

49 

1759.0 

1266,2 

10 YRS PLUS 

50 

1751.0 

3570,0 

10 YRS PLUS 

51 

1584.0 

46268,5 

161.0556 

52 

1576.0 

47621,2 

157,7254 


TABLE K-58 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.0 INCH CHORD, TIP SECTION, CONDITION 1C 


ELEMENT NO. 

TEMPERATURE 

STRESS 

LIFE(HRS) 

1 

1825. 0 

-17141.5 

253,3782 

2 

1811.0 

-13221.0 

1189.8237 

3 

1804.0 

-11010.1 

2809,7458 

4 

1791.0 

'6957.2 

48309.6470 

5 

1733.0 

12976,9 

8523.8095 

6 

1722.0 

16549.5 

3509.0926 

7 

1708.0 

22656.7 

820.1969 

8 

1698.0 

26039.7 

516.5626 

9 

1731.0 

17544,7 

2032.7468 

10 

1722.0 

20627.7 

927,6780 

11 

1738.0 

18735,9 

1165 . 0242 

12 

1728.Q 

22315,0 

543.1050 

13 

1751.0 

17568,3 

1241.47Q6 

14 

1741.0 

21236,5 

496.6142 

15 

1760.0 

17121,0 

1155,0222 

16 

1751.0 

20480.5 

466.2121 

17 

1779.0 

13170,4 

2583.7955 

16 

1770.0 

16445,2 

1129,4002 

19 

1790.0 

11341,4 

14297,1 

3540.4474 

20 

1782.0 

1661,1249 

21 

1815.0 

4259,7 

10 YR$ PLUS 

22 

1805.0 

7973,6 

16306.0904 

23 

1831.0 

-535,1 

10 YRS PLUS 

24 

1826.0 

1250,2 

10 YRS PLUS 

25 

1823.0 

-16302,2 

344.3777 

26 

1810.0 

-12142.0 

1706,2993 

27 

1789.0 

-4041,3 

10 YRS PLUS 

26 

1777.0 

-545,3 

10 YRS PLUS 

29 

1774.0 

2272,2 

10 YRS PLUS 

30 

1762.0 

5821,9 

10 YRS PLUS 

31 

1766.0 

6743,6 

10 YRS PLUS 

32 

1754.0 

10252,2 

12134.6365 

33 

1757.0 

10904,9 

9129,3557 

34 

1743.0 

15076,6 

3366,2015 

35 

1797.0 

1576,0 

10 YRS PLUS 

36 

1783.0 

5394,7 

10 YRS PLUS 

37 

1808.0 

2730,5 

10 YRS PLUS 

38 

1793.0 

6875,3 

46746.5620 

39 

1801. Q 

8241.8 

14819,4601 

40 

1788.0 

11630,6 

3390.3949 

41 

1798.0 

10819.7 

3443,7937 

42 

1786.0 

13963.4 

1696.6666 

43 

1797,0 

11919.9 

2493.4313 

44 

1787.0 

14597.3 

1357,1332 

45 

1804.0 

9944,0 

4019,4663 

46 

1795,0 

12386,2 

2257.5230 

47 

1818.0 

5170,3 

10 YRS PLUS 

48 

1807.0 

8311,3 

12143.9563 

49 

1834.0 

-80.9 

10 YRS PLUS 

30 

1627.0 

1743,6 

10 YRS PLUS 

31 

1655.0 

40389,9 

7J.2018 

52 

1640.0 

42760,2 

71,9501 
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TABLE K-59 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.0 INCH CHORD, HUB SECTION, 21933.6 RPM, TIT = 2100 F, 
WCA = 0.005935 LB/SEC/BLADE (I.Q86# OF HOT GAS FLOW), 
TCA = 600°F, PTOT = 150 PSIA, CONDITION 2C " 


ELEMENT NO* 

temperature 

STRESS 

LIFE(HRS) 

1 

1629*0 

-39286.6 

169,9066 

2 

1611*0 

-33964.9 

639,1402 

3 

1595.0 

-29355.5 

3460.2905 

4 

1577.0 

-24504,4 

16251.0601 

b 

1494.0 

-2350.6 

10 YR$ PLUS 

6 

1469.0 

4255,0 

10 YRS PLUS 

7 

1423.0 

16380,8 

10 YRS PLUS 

e 

1385.0 

26165,0 

10 YRS PLUS 

9 

1356.0 

33814,8 

10 YRS PLUS 

10 

1310.0 

45843,6 

10 YRS PLUS 

11 

1333.0 

40212,3 

10 YRS PLUS 

12 

1277.0 

55065,8 

10 YRS PLUS 

13 

1336.0 

39898.5 

10 YR5 PLUS 

14 

1274.0 

56387,1 

10 YRS PLUS 

15 

1344.0 

38192,8 

10 YRS PLUS 

16 

1292.0 

51965,2 

10 YRS PLUS 

17 

1348.0 

37397,8 

10 YRS PLUS 

18 

1310.0 

47438,3 

10 YRS PLUS 

19 

1364.0 

33395,0 

10 YRS PLUS 

20 

1336.Q 

40721.3 

10 YRS PLUS 

21 

1427.0 

17265,6 

10 YRS PLUS 

22 

1393.0 

26069,8 

10 YRS PLUS 

23 

1469.Q 

6304,9 

10 YRS PLUS 

24 

1448.0 

11844,0 

10 YRS PLUS 

25 

1506,0 

-3459,8 

10 YRS PLUS 

26 

1494.0 

-257,8 

10 YRS PLUS 

27 

1534.0 

-10918,5 

10 YRS PLUS 

28 

1524,0 

-8246,4 

10 YRS PLUS 

29 

1632.0 

-40094.2 

133.4766 

30 

1616.0 

-34937,6 

596.9360 

31 

1600.0 

-30471.8 

2379.2955 

32 

1584.0 

-26172,0 

9313.0460 

33 

1562.0 

-20019.0 

75499.9370 

34 

1546.0 

-15762,5 

10 YRS PLUS 

35 

1520,0 

-8445,1 

10 YRS PLUS 

36 

1500,0 

-3204,1 

10 YR8 PLUS 

37 

1441.0 

12571,4 

10 YRS PLUS 

38 

1405.0 

21794 , 8 

10 YRS PLUS 

39 

1396,0 

24477,4 

10 YRS PLUS 

40 

1343,0 

37937,2 

10 YRS PLUS 

41 

1423.0 

18049.7 

10 YR$ PLUS 

42 

1358,0 

34534,3 

10 YRS PLUS 

43 

1449.0 

11927,5 

10 YRS PLUS 

44 

1371.0 

31746,6 

10 YRS PLUS 

45 

1443.0 

13754,1 

10 YRS PLUS 

46 

1373.0 

31505,4 

10 YRS PLUS 

47 

1412.0 

21769,1 

10 YRS PLUS 

48 

1354.0 

36426,6 

10 YRS PLUS 

49 

1427.0 

17752,9 

10 YRS PLUS 

50 

1398.0 

25127,4 

10 YRS PLUS 

51 

1438,0 

14750,0 

10 YRS PLUS 

52 

1410.0 

21923,7 

10 YRS PLUS 

53 

1476,0 

4728,9 

10 YRS PLUS 

54 

1457.0 

9641,5 

10 YRS PLUS 

55 

1510.0 

-4314,7 

10 YRS PLUS 

56 

1497.0 

-933,1 

10 YRS PLUS 

57 

1533.0 

-10507,6 

10 YRS PLUS 

58 

1524.0 

-8155,6 

10 YRS PLUS 

59 

1265.0 

57981,7 

10 YRS PLUS 

60 

1276.0 

54654,6 

10 YRS PLUS 
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TABLE K-60 


SCHEME 


A- | CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.0 INCH CHORD, MEAN SECTION, CONDITION 2C 


element no. 

temperature 

STRESS 

LIFE(HRS) 

1 

1775.0 

-24347,7 

120.1376 

2 

1761.0 

-21863,9 

273.2962 

3 

1748.0 

-18196,3 

10,9. 9413 

4 

1734.0 

-13929,4 

61Q2.9229 

b 

1661.0 

9245,5 

10 YRS PLUS 

6 

1649.0 

13048,0 

74703,6430 

7 

1611.0 

25931.1 

477#, 0*42 

8 

1595.0 

30886,5 

2477,5924 

9 

1604.0 

29571,0 

2606.9956 

10 

1587.0 

34612,5 

1352.0490 

11 

1604.0 

31585,6 

16*2.9284 

12 

1583.0 

37839,8 

739.0264 

13 

1609.0 

31709,6 

1439,6661 

14 

1589.0 

38052,4 

604 , 6?26 

15 

1622.0 

20844,5 

1912.7003 

16 

1606.0 

34313,0 

*•3.9415 

IT 

1648.0 

21209,8 

5009.3339 

19 

1636.0 

25264,9 

2*75.5136 

19 

1664.0 

16390,7 

16264.562* 

20 

1653 . 0 

20062,8 

6311.39*2 

21 

1681.0 

11117,1 

60304.2030 

22 

1667.0 

15709,5 

1*6*3.6130 

23 

1708.0 

2655,9 

10 YRS PLUS 

24 

1700. 0 

5243,4 

10 YRS PLUS 

25 

1774.0 

-24170, 8 

127.3442 

26 

1760.0 

-21205,9 

319.4,3# 

27 

1744.0 

-15724,6 

2665.9473 

28 

1732.0 

-12224,5 

11139.26,7 

29 

1721.0 

-7744,2 

10 YR$ PLUS 

30 

1707.0 

-3546,9 

10 YRS PLUS 

31 

1697.0 

764,7 

10 YRS PLUS 

32 

1684.0 

4662,6 

10 YRS PLU6 

33 

1664.0 

11963,5 

716**. 3300 

34 

1642.0 

18646,9 

13579.4927 

35 

1679.0 

8886.0 

10 YRS PLUS 

36 

1655.0 

16130,4 

22506.7730 

37 

1695.0 

5867,1 

10 YRS PLUS 

38 

1668.0 

14661,2 

2611*. 0*70 

39 

1681.0 

12887,8 

33473.7760 

40 

1657.0 

19907,2 

5996.1931 

41 

1681.0 

13365,6 

2*55*. 0*00 

42 

1661.0 

19174,1 

6916.2460 

43 

1682.0 

12048,9 

33027.9250 

44 

1666,0 

17513,8 

10597.12*1 

45 

1687.0 

10610,2 

56921.1,70 

46 

1673.0 

14882,3 

212*5.3010 

47 

1687.0 

10326,4 

66*22.61*0 

48 

1671,0 

15076,7 

21004.3500 

49 

1709,0 

3127,0 

10 YRS PLUS 

50 

1700.0 

5746,9 

10 YRS PLUS 

51 

1529,0 

50635,7 

31*. 1149 

52 

1518.0 

52353.0 

317.6339 



TABLE K-6 I 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 


1.0 INCH CHORD, TIP SECTION, CONDITION 2C 


element no. 

TEMPERATURE 

STRESS 

LIFE(HRS) 

1 

1833.0 

-17541,2 

116,9118 

2 

1820.0 

-16091,7 

393,7504 

3 

1810.0 

-13373,2 

1161,2537 

4 

1797.0 

-8934,5 

9895.6867 

5 

1733.0 

13822.5 

6476.0775 

6 

1721.0 

17858,9 

2346,4639 

7 

1708.0 

24418,2 

569.7713 

6 

1698. 0 

27995,8 

345.3821 

9 

1740.0 

17449,3 

1663,1936 

10 

1732.0 

20436,0 

775,7850 

11 

1752.0 

18492,5 

900.2381 

12 

1743.0 

22053,2 

401,0898 

13 

1769.0 

16976,7 

976.0968 

14 

1760*0 

20671,0 

370.1071 

15 

1781.0 

16027,2 

993,9046 

16 

1773,0 

19382,2 

412.4205 

17 

1804.0 

10813,8 

2918,5959 

13 

1796. Q 

14131,6 

1271,0034 

19 

1815.0 

8318,4 

9957.3416 

2D 

1807.0 

11744.7 

2077,1868 

21 

1815.0 

8876,5 

6663.5861 

22 

1804.0 

13250.2 

1389.4228 

23 

1829.0 

4353,1 

10 YR5 PIUS 

24 

1824.0 

6291,9 

34240,0740 

25 

1833.0 

-16808,7 

234,6775 

26 

1820.0 

-14606,9 

625,9189 

27 

1798.0 

-4701,0 

10 YR$ PLUS 

28 

1787,0 

-1617,3 

10 YR$ PLUS 

29 

1781,0 

3236,7 

10 YR5 PLUS 

30 

1769,0 

6657,8 

10 Y*$ PLUS 

31 

1772.0 

9137,3 

15834.0809 

32 

1760.0 

12457,8 

5150.6032 

33 

1763.0 

14041,3 

2881.8666 

34 

1749.0 

18028,9 

1123.0475 

35 

1815.0 

1943.8 

10 YRS PLUS 

36 

1802.0 

5530,5 

10 YR$ PLUS 

37 

1830.0 

3611,6 

10 YRS PLUS 

38 

1817.0 

6864,8 

26979,1390 

39 

1825.0 

9135.1 

4354,7594 

40 

1814.0 

11810,5 

1724,8764 

41 

1823.0 

11254,7 

1661,1201 

42 

1813.0 

13719.7 

971,3169 

43 

1824.0 

10911.9 

1805.6358 

44 

1816,0 

12929,0 

1159,9436 

45 

1830.0 

8018,7 

6590.4792 

46 

1822.0 

9995,7 

2522.6425 

47 

1817.0 

1 1256 , 6 

1911.3463 

4b 

1806.0 

14182.6 

9I9.Q207 

49 

1832.0 

5604,8 

45926.5020 

so 

1825,0 

7236,0 

16982,3430 

5l 

1655.0 

42075,4 

16.1008 

52 

1636.0 

44667,7 

51.4497 
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• FIGURE K-9. SCHEME A- I CONVECTION COOLED CAST TWO-CAVITY PIN FIN BLADE 
t.O INCH CHORD 
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TABLE K-62 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
I 5 INCH CHORD, HUB SECTION, 22350 RPM, TIT = 2200 F, 
WCA = 0.032615 LB/SEC/BLADE (4.09$ OF HOT GAS FLOW), 
tta = 1 200° F, PTOT = 150 PSIA, CONDITION I 


ELEMENT NO. TEMPERATURE 


1 

1680.0 

2 

1663.0 

3 

1631.0 

4 

1614.0 

5 

1574.0 

6 

1557.Q 

7 

1558.0 

8 

1526.0 

9 

1576.0 

10 

15340 

11 

1565.0 

12 

15120 

13 

15610 

14 

1506.0 

15 

1557.0 

16 

1513. Q 

17 

1555,0 

19 

1527.0 

19 

15610 

20 

1544.0 

21 

1548.0 

22 

15290 

23 

1576.0 

24 

15630 

25 

1714.Q 

26 

1699.Q 

27 

16820 

26 

16680 

29 

16440 

30 

16310 

31 

16260 

32 

1610.0 

33 

1589.0 

34 

1555.0 

35 

1605.0 

36 

1561.0 

37 

16250 

38 

1565.0 

39 

16360 

40 

15730 

41 

1611.0 

42 

1559.0 

43 

1597.0 

44 

15620 

45 

1579.0 

46 

15570 

47 

15340 

48 

15320 

49 

15760 

30 

15620 

31 

1488. 0 

32 

14050 

53 

13520 

54 

1345.0 

35 

14010 

36 

1468.0 


STRESS 

UPE(HRS) 

•12533.5 

38667.2840 

-7228,6 

10 YRS PLUS 

2041,5 

10 YRS PLUS 

7536,4 

13 YRS PLUS 

19462.6 

65421.8670 

243100 

29493.1600 

24672,4 

26461.8830 

332500 

8931.8619 

21673,3 

31157.3680 

33826,5 

6646.1124 

26279,1 

15264.7786 

41814,5 

2214.5483 

25148.3 

21903.4730 

43704,4 

1792.6045 

28591,9 

11384.2878 

41462.7 

2287.2065 

27407,6 

15654.6021 

35640,2 

5334.8416 

23131,0 

34267.9960 

28029,3 

18494.0550 

24151,8 

39330.9910 

29654.0 

19542.2720 

14879.2 

10 YRS PLUS 

18491,1 

10 YRS PLUS 

-21240,4 

949.6178 

-16812.9 

5732.0137 

-9069,2 

10 YRS PLUS 

-4970,2 

10 YRS PLUS 

5080,4 

10 YRS PLUS 

8870,7 

10 YRS PLUS 

12773,7 

10 YRS PLUS 

17472,5 

48008.4070 

25310.7 

9827.7918 

33872,0 

3714.4582 

22741,0 

11189.6110 

34069,6 

3026.0739 

18971,4 

19122.5830 

34900.2 

2262.6871 

15148,5 

52223.0920 

32334,6 

3224.6295 

20294,4 

17710.5920 

33660.9 

3495.9428 

20551.8 

23691.7700 

29330.3 

8427.7495 

20854.8 

34980.9070 

26352.8 

18727.9400 

24004,1 

34335.4700 

29529,2 

18475.4020 

15851.9 

10 YRS PLUS 

194280 

1U YRS PLUS 

50968,9 

894.3172 

67002,6 

490.3411 

74618.3 

506.5741 

74940.9 

582.1960 

65622.6 

714.2768 

49979,2 

1836.5753 
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SCHEME A- I, 1.5 INCH CHORD, CONDITION 



TABLE K-63 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
i.5 INCH CHORD, MEAN SECTION, CONDITION I 


:nt no. 

TEMPERATURE 

STRESS 

LIFE(HPS) 

i 

1808.0 

-18853.3 

217,9800 

2 

1791,0 

-13299,4 

1860.9986 

3 

1775.0 

-9302,6 

13016.5741 

4 

1759,0 

-4243,2 

10 YRS PLUS 

5 

1688.0 

19873,4 

2751.5481 

6 

1675.0 

24293,5 

1314,6262 

7 

1626.0 

41316,2 

127,0868 

8 

1612.0 

45200,6 

95.8552 

9 

1684,0 

25546,8 

808.9320 

10 

1663.0 

32847,7 

291,6240 

11 

1687.0 

27644,8 

484,8601 

12 

1662.0 

36541.0 

136.9225 

13 

1687.0 

29309,8 

342.4481 

14 

1662.0 

38028,6 

99.9901 

15 

1708,0 

22913,9 

777,7043 

16 

1687.0 

30256,1 

281.0346 

17 

1721.0 

18146,1 

2136,5549 

18 

1706.0 

23364,6 

743.7554 

19 

1737,0 

11964,2 

10703.5162 

20 

1725.0 

16039,8 

3845,6202 

21 

1715.0 

17877,5 

2705.4574 

22 

1690.0 

26203,5 

608.8397 

23 

1730.0 

12713,0 

10015,0913 

24 

1708.0 

19802.9 

1711.5820 

25 

1806,0 

-16296,2 

509,2540 

26 

1790.0 

-9436,3 

8156,4447 

27 

1755. Q 

541,0 

10 YRS PLUS 

28 

1740.0 

5073,9 

10 YRS PLUS 

29 

1739.0 

8213,0 

72718.4280 

30 

1725.0 

12402,1 

12576.2301 

31 

1729.0 

13668,8 

7033.6733 

32 

1707.0 

20578,1 

1360.0203 

33 

1 7Q4 . 0 

23408,9 

773.7235 

34 

1676.0 

31842.9 

262.8502 

35 

1755.0 

10470,1 

11034,4589 

36 

1725.0 

19389.0 

1291,7867 

37 

1762.0 

11948,4 

5772,6335 

38 

1730.0 

21252,5 

643.5698 

39 

1761.0 

13126,8 

4035.7100 

40 

1733.0 

21252.4 

598.9719 

41 

1739.0 

19015.0 

1038,9910 

42 

1717.0 

25432,6 

372.2890 

43 

1745.0 

15063,5 

3220.3075 

44 

1729.0 

19659,2 

1073.5141 

45 

1741.0 

13392,7 

6098.9951 

46 

1728.0 

16999.0 

2612,8917 

47 

1715.0 

19476,7 

1603.1975 

48 

1689,0 

27429,0 

483.1211 

49 

1729.0 

14184,7 

6365.1151 

50 

1707.0 

20925,5 

1213,3712 

51 

1605.0 

49073,5 

60.8393 

52 

1527,0 

61514,7 

52.9864 

53 

1470.0 

68931,1 

48.0050 

54 

1463.0 

70815,5 

30.0036 

55 

1516.0 

61843,4 

65.9759 

56 

1572.0 

32653,2 

76,2996 





SCHEME 


A- 


TABLE K-64 


A-l CONVECTION-COOLED CAST TWO-CAVITY PIN FIN BLADE 
1.5 INCH CHORD, TIP SECTION, CONDITION I 


1 FINAL DESIGN. TIP, 1.5IN CHORD, PTOT-l50PSlA,TIT-2220DEG.TCA-1200DFG 


ELEMENT NO. TEMPERATURE 


X 

1827,0 

2 

1811.0 

3 

1807,0 

4 

1792.0 

5 

1741.0 

6 

1728,0 

7 

1676.0 

8 

1666.0 

9 

1744,0 

10 

1731.0 

11 

1748.0 

12 

1731.0 

13 

1763,0 

14 

1747,0 

15 

1769,0 

16 

1755,0 

17 

1797.Q 

18 

1784,0 

19 

1814,0 

20 

1806,0 

21 

1791.0 

22 

1773.0 

23 

1800-0 

24 

1786.0 

25 

1811.0 

26 

1795,0 

27 

1751.0 

28 

1737.0 

29 

1752.0 

30 

1738.0 

31 

1739.0 

32 

1724,0 

33 

1726,0 

34 

1702.0 

35 

1831.0 

36 

1810.0 

37 

1832.0 

38 

1011.0 

39 

1817,0 

40 

1798,0 

41 

1807,0 

42 

1792,0 

43 

1816.0 

44 

1803.0 

45 

1019,0 

46 

1808,0 

47 

1791.0 

48 

1772,0 

49 

1801.0 

30 

1786.0 

31 

1650*0 

32 

1 588 . 0 

33 

1337.0 

34 

1523.0 

55 

1569.0 

36 

1523.0 


STRESS 

LIFE(HRS) 

-18631.0 

152.36Q5 

-16467,1 

430.2018 

-15156.8 

711.6388 

-10290,5 

4703,0436 

9487,4 

26750.0140 

14008.6 

6911,3915 

33064,2 

203,4022 

36787,1 

118,1075 

15232,4 

3125.2497 

20164,3 

867,9971 

19214,9 

784.9123 

23672,7 

254.2833 

17595,8 

923,5376 

23854,9 

253,0954 

17033,5 

958,5432 

22368,6 

283.8166 

8363.2 

14976.9171 

13236,5 

2243.8329 

2470,6 

10 YRS PLUS 

5733,1 

80313,9260 

9306,7 

8745,9835 

15628,9 , 

1364,1696 

6376,7 

58667,9480 

11071,8 

4247,1910 

-15118,1 

656,5620 

-10014,4 

4772,4424 

6157,5 

10 YRS PLUS 

10483,2 

17293.9250 

9691,9 

17382,3400 

13826,4 

5711,1568 

17474,0 

1710,9047 

21978,6 

640,4904 

23889,1 

412.5342 

31133,1 

163.6904 

"2440 , 6 

10 YRS PLUS 

3659,3 

10 YRS PLUS 

4059,0 

10 YRS PLUS 

10044,7 

3219,4573 

10980,0 

2083.9234 

16376,2 

597.6311 

14039,3 

1010 , 7198 

18030,5 

407.4298 

8998,5 

5958.4770 

12630,2 

1720,8106 

5076,6 

10 YRS PLUS 

7985,3 

15019.8475 

12099,2 

2719.8326 

17523.8 

763,5157 

8257,6 

14651.2419 

12513,3 

2689,0705 

42468,7 

59,3576 

54980,2 

35,2218 

62472,6 

34.7735 

64094,5 

30.8914 

56530,7 

43.4289 

63351,8 

42.1509 


510 



TABLE K-65 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.5 INCH CHORD, HUB SECTION, 23183 RPM, TIT = 2400°F 
WCA = 0.036 LB/SEC/BLADE (4.67$ OF HOT GAS FLOW), 

TCA = 900°F , PTOT = 150 PSIA, CONDITION 2 


ELEMENT NO, 

TEMPERATURE 

STRESS 

LIFE(HRS) 

1 

1666,0 

-30489,1 

445,8284 

2 

1638.0 

-21973,0 

5517,2636 

3 

1587,0 

-7762,8 

10 YRS PLUS 

4 

1559,0 

112,0 

10 YRS PLUS 

5 

1499,0 

16889,0 

10 YRS PLUS 

6 

1470.0 

24895,1 

10 YRS PLUS 

7 

1479.0 

23439,2 

10 YRS PLUS 

8 

1427,0 

37764,9 

58474,3100 

9 

1505.0 

19246,3 

10 YRS PLUS 

10 

1435.0 

38613,0 

35866,8450 

11 

1487,0 

26388,8 

10 YRS PLUS 

12 

1396,0 

51986,7 

10224,9163 

13 

1480,0 

25232,9 

55105,1 

10 YRS PLUS 

14 

1389,0 

7178.0205 

15 

1473.0 

30491,8 

81337,5250 

16 

1398.0 

51544,7 

10430,5206 

17 

1468,0 

29491,2 

10 YRS PLUS 

IP 

1421.0 

42766,7 

25193,7900 

19 

1479.0 

22955,7 

10 YRS PLUS 

20 

1450.0 

31019,5 

ID YRS PLUS 

21 

1475.0 

20583,3 

10 YRS PLUS 

22 

1443,0 

29533,0 

10 YRS PLUS 

23 

1523,0 

5514,6 

ID YRS PLUS 

24 

1501,0 

11490,6 

10 YRS PLUS 

25 

1719,0 

*35029,7 

49,2580 

26 

1694,0 

-34224,4 

104,0039 

27 

1666.0 

-24787,4 

1483,9773 

26 

1642,0 

-17850,4 

17782.8410 

29 

1607,0 

-3448,1 

10 YRS PLUS 

30 

1583,0 

2951,5 

10 YRS PLUS 

31 

1582.0 

6567,4 

10 YRS PLUS 

32 

1555,0 

13435,4 

10 YRS PLUS 

33 

1526,0 

23638,1 

82709,3090 

34 

1472.0 

37049,8 

18288,2410 

35 

1549,0 

20325,5 

10 YRS PLUS 

36 

1476,0 

38604,2 

11368,2376 

37 

1579,0 

15869,9 

10 YRS PLUS 

38 

1480,0 

40346,4 

6919,6907 

39 

1596,0 

10850,3 

10 YRS PLUS 

40 

1492,0 

36727,1 

11111,6184 

41 

1556,0 

17994,3 

10 YRS PLUS 

42 

1470.0 

39191, l 

11783,0776 

43 

1536,0 

17839,8 

10 YR$ PLUS 

44 

1477,0 

32499,9 

45390,4520 

45 

1508,0 

18950,2 

10 YRS PLUS 

46 

1472,0 

27826,0 

10 YRS PLUS 

47 

1484,0 

20294,7 

10 YRS PLUS 

48 

1447,0 

29456,0 

10 YRS PLUS 

49 

1522,0 

7162,3 

10 YRS PLUS 

50 

1499,0 

12967,4 

10 YRS PLUS 

51 

1362,0 

64842,0 

2566,0763 

52 

1227,0 

84612,4 

2950.1418 

53 

1142,0 

90636,0 

13496,5730 

54 

1130.0 

90795,5 

19803,1520 

55 

1221,0 

83253,0 

4779,8366 

56 

1330,0 

64470,5 

7241,6612 




iND STRAIN VAR I AT 1 01 
5 INCH CHORD, COND 









TABLE K-66 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.5 INCH CHORD, MEAN SECTION, CONDITION 2 


ELEMENT NO. 

TEMPERATURE 

STRESS 

LIFE<HRS> 

1 

1810.0 

-25592,9 

42.8961 

2 

1784, D 

-24863,7 

88.3774 

3 

1760.0 

-23756,1 

190.8780 

4 

1735.0 

-16007,6 

3034.2697 

5 

1629.0 

19856,1 

12710.1171 

6 

1607,0 

27256,2 

3983.2328 

7 

1537.0 

4B6Q2.1 

363.2363 

8 

1515.0 

54138,0 

254,1297 

9 

1625.0 

26038,5 

2105.8546 

10 

1591,0 

39360,2 

431.6219 

11 

1629.0 

31449,8 

913.6225 

12 

1589,0 

45079,5 

172.5574 

13 

1628,0 

34149,7 

524.7553 

14 

1589,0 

47127,5 

123.5960 

15 

1660,0 

24171,7 

1965.9033 

16 

1627,0 

35662.1 

388.7959 

17 

167B.0 

17098,0 

8921.7567 

18 

1654.0 

25413,3 

1759,1289 

19 

1701.0 

7692,0 

10 YRS PLUS 

20 

1680.0 

14746,7 

18521,7820 

21 

1652,0 

21206,8 

4520.3723 

22 

1609,0 

35421,9 

643.9621 

23 

1673.0 

13793,6 

25384,0 

30579.8260 

24 

1637.0 

2731.9134 

25 

1606,0 

-24685.9 

56.0467 

26 

1781,0 

-22553,4 

150.1346 

27 

1726.0 

-7331,7 

10 YRS PLUS 

28 

1703.0 

-441,1 

10 YRS PLUS 

29 

1704. 0 

3826,2 

10 YRS PLUS 

30 

1681,0 

10667,4 

70026.7460 

31 

1691,0 

11918,4 

3548Q.5740 

32 

1657.0 

22202,5 

3218.9077 

33 

1657,0 

25217,8 

1699.5783 

34 

1611.0 

38953,1 

284.9661 

35 

1732,0 

6619,8 

10 YRS PLUS 

36 

1684.0 

20814,4 

2226.6463 

37 

1742.0 

9082,6 

35231.6830 

38 

1692,0 

23539,1 

1010.2722 

39 

1740.0 

10723,3 

14828.8390 

40 

1695.0 

23758,6 

896.5583 

41 

1706, 0 

19330,0 

2100.5353 

42 

1670.0 

29824,9 

464,8949 

43 

1715.0 

12783,0 

14329,2831 

44 

1689,0 

20231,7 

2383,0499 

45 

1706. 0 

10464,4 

38676,7080 

46 

1686,0 

15944,9 

10647,5349 

47 

1651,0 

24108,2 

2504.5367 

48 

1609,0 

36889,0 

468,5646 

49 

1672.0 

15970,1 

15183.6160 

50 

1636.0 

27000,0 

1983,8560 

31 

1501.0 

60472,0 

124.2701 

52 

1381.0 

79095,8 

93.5671 

53 

1306,0 

85930,5 

201.3003 

54 

1284,0 

87447,5 

281.7665 

55 

1366,0 

79186,9 

139,2817 

56 

1453.0 

64892,0 

195.7337 



TABLE K-67 


SCHEME A- 1 CONVECTION COOLED CAST TV/O CAVITY PIN FIN BLADE, 
1.5 INCH CHORD, TIP SECTION, CONDITION 2 


ELEMENT NO. 

temperature 

STRESS 

LIEECHRS) 

1 

1826.0 

-23994,3 

41.4182 

2 

1801. 0 

-23720,9 

75.8160 

3 

1795.0 

-23538.2 

89,8996 

4 

1773.0 

-21846.8 

207,7538 

5 

1696.0 

8100,8 

10 YR$ PLUS 

6 

1676,0 

15111,9 

18208,7400 

7 

1601.0 

42725,8 

187,3228 

8 

1583.0 

48325,5 

117.9936 

9 

1701.0 

16902,9 

5289,9126 

10 

1681.0 

24565,9 

1069,6203 

11 

1708.0 

22657,9 

820.0013 

12 

1682,0 

3264i,5 

192.4410 

13 

1731.0 

19914,2 

941,4553 

14 

1705.0 

30109,6 

188,4968 

15 

1738.0 

19396,2 

940.7676 

16 

1717.0 

27328,6 

241,7638 

17 

1780.0 

5956,9 

10 YRS PLUS 

18 

1760.0 

13505,1 

3681.5745 

19 

1803.0 

-1886,5 

10 YRS PLUS 

20 

1789.0 

3317 , B 

10 YRS PLUS 

21 

1755.0 

11659,8 

7528,8849 

22 

1725.0 

22334,1 

581.2858 

23 

1768.0 

7235,8 

70786.2390 

24 

1744.0 

15383.3 

2976.5628 

25 

1800.0 

-22732,3 

94,3244 

26 

1776.0 

-20709,8 

252,0470 

27 

1709.0 

4138,0 

10 YRS PLUS 

28 

1686.0 

11252,0 

50486,5280 

29 

1712.0 

9271,6 

66698,3770 

30 

1689.0 

16088,4 

9398.9304 

31 

1693.0 

21084,2 

1643,5805 

32 

1670.0 

27977,4 

683,9112 

33 

1678.0 

29437,0 

414.8297 

34 

1640.0 

40869,0 

97,1888 

35 

1833.0 

-8453,6 

5859.3209 

36 

1801,0 

642,5 

10 YRS PLUS 

37 

1834.0 

1311,4 

10 YRS PLUS 

38 

1802.0 

10362.2 

3613,5080 

3$ 

1812. 0 

i 11 * 1 , 6 

2194.8768 

40 

1782.0 

193*2,3 

333.5478 

41 

1795.0 

15905,6 

743,4256 

42 

1772.0 

21790,1 

213,0309 

43 

1809.0 

7759,6 

17247,9110 

44 

1788.0 

13341,4 

1972.4999 

45 

1812.0 

1800,1 

10 YRS PLUS 

46 

1795.0 

6105,5 

81064.4350 

47 

1755.0 

16119,3 

1796.5402 

48 

1724.0 

25178,3 

332. 0595 

49 

1769.0 

10453,1 

7835.9919 

30 

1745.0 

17384,7 

1522.3739 

31 

1559.0 

56057.6 

60.1065 

32 

1462.0 

11WZ7T" 

4*, 27*i 

33 

1383.0 

81540,7 

53.2401 

34 

1362.0 

82994,4 

73. *606 

35 

1434.0 

73483,8 

65.1724 

36 

1522.0 

58433,1 

102.7320 


514 



TABLE K-68 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.5 INCH CHORD, HUB SECTION, 23800 RPM, TIT = 2560°F, 

WCA = 0.04177 LB/SEC/BLADE (5.58$ OF HOT GAS FLOW), 

TCA = 600°F, PTOT = 150 PSIA, CONDITION 3 


ENT NO. 

TEMPERATURE 

STRESS 

L I FE< HRS ) 

1 

1617.0 

-41839,6 

145,6604 

2 

1575.0 

-29847,4 

5289,1313 

3 

1509. j 

-13385.3 

10 YRS PLUS 

4 

1467.0 

"1870,6 

10 YRS PLUS 

5 

1398.0 

17048.4 

10 YRS PLUS 

6 

1354.0 

28632.2 

10 YRS PLUS 

7 

1386.0 

21802.8 

10 YRS PLUS 

8 

1310.0 

42303,0 

10 YRS PLUS 

9 

1426.0 

15281.3 

10 YRS PLUS 

10 

1326.0 

42586,4 

10 YRS PLUS 

11 

1401.0 

24941,0 

10 YRS PLUS 

12 

1271.Q 

61457,0 

87524,4940 

13 

1391. Q 

23096,2 

10 YRS PLUS 

14 

1262.0 

65388,2 

50317,3540 

15 

1382.0 

30063,8 

10 YRS PLUS 

16 

1274.0 

60478,8 

10 YRS PLUS 

17 

1372.0 

29179,1 

10 YRS PLUS 

18 

1304.0 

48227,8 

10 YRS PLUS 

19 

1382.0 

21357,6 

10 YRS PLUS 

20 

134Q.0 

32659,3 

10 YRS PLUS 

21 

1347.0 

25214,7 

10 YRS PLUS 

22 

1298.0 

38605,1 

10 YRS PLUS 

23 

1409,0 

6270,8 

10 YR$ PLUS 

24 

1375.0 

14939,7 

10 YRS PLUS 

25 

1690.0 

-42940,2 

21.7067 

26 

1652.0 

-42776.8 

33.9145 

27 

1614,0 

-32805,0 

999,0463 

28 

1576,0 

-23072.2 

21669,8320 

29 

1535.0 

"6241,5 

10 YRS PLUS 

30 

1500,0 

2356,7 

10 YRS PLUS 

3l 

1512.0 

4052,1 

10 YRS PLUS 

32 

1472.0 

14020,6 

10 YRS PLUS 

33 

1449,0 

23426,3 

10 YRS PLUS 

34 

1369.0 

42860,1 

10 YRS PLUS 

35 

1483.0 

18445,0 

10 YRS PLUS 

36 

1379.0 

43880,9 

74235.3880 

37 

1523,0 

12795,0 

10 YRS PLUS 

38 

1383.0 

46642,0 

39766.4720 

39 

1546.0 

5911,5 

10 YRS PLUS 

40 

1398.0 

41939,7 

56599,4840 

41 

1491.0 

15218,9 

10 YRS PLUS 

42 

1368.0 

44865,6 

87534,4330 

43 

1463.0 

14688,0 

10 YRS PLUS 

44 

1379.0 

34966,8 

10 YRS PLUS 

45 

1424.0 

15791,6 

10 YRS PLUS 

46 

1371.0 

28405,7 

10 YRS PLUS 

4? 

1360.0 

24875,5 

10 YRS PLUS 

48 

1303.0 

38702,8 

10 YRS PLUS 

49 

1408.0 

8446,6 

10 YRS PLUS 

30 

1372.0 

17017,6 

10 YRS PLUS 

51 

1216,0 

77919,8 

17481.6650 

52 

1032.0 

91745,0 

10 YRS PLUS 

53 

915.0 

95382,2 

10 YRS PLUS 

54 

901.0 

95315.0 

10 YR$ PLUS 

55 

1026.0 

90276,5 

10 YRS PLUS 

56 

1175.0 

77421,2 

79001.9340 




FIGURE K- 12. CREEP STRESS AND STRAIN VARIATION WITH TIME FOR THE CRITICAL ELEMENTS OF THE PIN FIN BLADE 
SCHEME A- I, 1.5 INCH CHORD, CONDITION 3. 


TABLE K-69 


SCHEME A- I CONVECTION COOLED CAST TUO CAVITY PIN FIN BLADE, 
1.5 INCH CHORD, MEAN SECTION, CONDITION 3 


ELEMENT NO. 

TEMPERATURE 

STRESS 

LIFE(HRS) 

1 

1773*0 

-32665,3 

23.6637 

2 

1735.0 

-32648,5 

55,6680 

3 

1707.0 

-32311.9 

113.9805 

4 

1671.0 

-22083,1 

2313,0529 

5 

1533.0 

22093,2 

10 YRS PLUS 

6 

1502.0 

31006,0 

30978.6410 

7 

1424.0 

54202.2 

3036.0759 

B 

1392-0 

63474,0 

1393,8761 

9 

1545.0 

28076,1 

17798.7220 

10 

1497,0 

42164,8 

3149,6505 

11 

1551.0 

32624,7 

5464,7224 

12 

1493.0 

50005,0 

921,0869 

13 

1549.0 

36226,0 

2582.9106 

14 

1492.0 

53152.2 

552.4301 

15 

1591.0 

24996.9 

9973.7381 

16 

1543.0 

39301.9 

1524,7351 

17 

1612.0 

16778.9 

57670.6160 

16 

1570.0 

27476,5 

8222.5110 

19 

1640.0 

4927,8 

14593,5 

10 YRS PLUS 

20 

1611.0 

10 YRS PLUS 

21 

1560.0 

23392.6 

26612,3750 

22 

1505.Q 

41078,8 

3039.0158 

23 

1597,0 

14410.0 

10 YRS PLUS 

24 

1543.0 

29328,1 

14219,3632 

25 

1768.0 

-31630.8 

32.5443 

26 

1732.0 

-29630,1 

110.5399 

27 

1658.0 

*9799,4 

10 YRS PLUS 

20 

1624.0 

477,1 

10 YRS PLUS 

29 

1632.0 

4289,3 

10 YRS PLUS 

30 

1597,0 

14590,4 

10 YRS PLUS 

31 

1621.0 

13225,2 

10 YRS PLUS 

32 

1571,0 

27056,3 

10907,4208 

33 

1585,0 

27333,1 

7027.5525 

34 

1519,0 

43883,2 

1291.0292 

35 

1686.0 

3157,5 

10 YRS PI US 

36 

1619,0 

22886,8 

7409.4131 

37 

1699,0 

6576,0 

10 YRS PLUS 

30 

1629.0 

26772.1 

2493.5778 

39 

1697,0 

8427.2 

10 YRS PLUS 

40 

1634,0 

26632.9 

2258,9029 

41 

1650.0 

20143.3 

6640,1493 

42 

1600.0 

34590,1 

970.8137 

43 

1660.0 

11783,1 

84860.5140 

44 

1623.0 

22358,9 

7530.0345 

45 

1647.0 

8658,8 

10 YRS PLUS 

46 

1618.0 

16613,6 

51707,0430 

47 

1566.0 

27418,7 

11540.1702 

40 

1504.0 

43303,0 

2140.3126 

49 

1595.0 

17478.3 

72543.2280 

30 

1542.0 

31339,6 

9317,0167 

31 

1367.0 

73367,0 

420,8059 

32 

1204.0 

91279,8 

1482.3635 

33 

1102.0 

95201,6 

19655,1000 

54 

1075.0 

95563.7 

48310,8070 

55 

1187,0 

90630.4 

2901.1105 

56 

1306.0 

77571,0 

1090.5519 


517 


TABLE K-70 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.5 INCH CHORD, TIP SECTION, CONDITION 3 


element no. 

TEMPERATURE 

STRESS 

LIFE(HRS) 

1 

1784,0 

-31777,0 

22.2025 

2 

1747,0 

-32125,9 

47.1498 

3 

1743,0 

"32160,8 

51.2562 

4 

1710.0 

-30567,7 

152.3586 

5 

1613.0 

8405,3 

10 YRS PLUS 

6 

1583.0 

18109,0 

81508,1430 

7 

1495,0 

46862,4 

1492,4044 

8 

1469.0 

54833,3 

771,0357 

9 

1631,0 

17068,4 

31129,6210 

10 

1602.0 

27996,3 

3867.0551 

11 

1640.0 

25115,4 

2678.5446 

12 

1603.0 

39126.0 

335.3837 

13 

1670.0 

21792,1 

2522.1121 

14 

1634.Q 

35830,9 

314.6041 

15 

1679,0 

21118,2 

2315,5329 

16 

1648.0 

32955,9 

411.7970 

17 

1733.0 

3549,0 

10 YRS PLUS 

18 

17Q4.0 

14499,8 ’ 

10809.3148 

19 

1762.0 

-6646,8 

10 YRS PLUS 

20 

1742,0 

728,0 

10 YRS PLUS 

21 

1696.0 

11966,7 

30629,1700 

22 

1653.0 

27230,7 

1226,8922 

23 

1713,0 

6062,7 

10 YRS PLUS 

24 

1680.0 

17340,6 

7816,9319 

25 

1749,0 

-30969,1 

56,9949 

26 

1713.0 

-28698,9 

208,7928 

27 

1624,0 

5305,2 

10 YRS PLUS 

28 

1590.0 

15399,2 

10 YRS PLUS 

29 

1632.0 

11258,7 

10 YRS PLUS 

30 

1598.0 

21232,9 

16766,9780 

31 

1612.0 

25601,7 

4997,8904 

32 

1577.0 

35020,1 

1605,4046 

33 

1599,0 

34564,7 

1001,6306 

34 

1545.0 

48112,3 

320,3266 

35 

1807.0 

-14578,2 

853,3947 

36 

1762.0 

-3001,5 

10 YRS PLUS 

37 

1809,0 

-1461,3 

10 YRS PLUS 

38 

1763.0 

10612.6 

8630 • 0821 

39 

1778.0 

11632,0 

4317,0480 

40 

1736,0 

22764,2 

409,4730 

41 

1754.0 

17696,4 

1106,5809 

42 

1721,0 

26263,7 

285,2860 

43 

1772.0 

6870,5 

03521.4430 

44 

1742,0 

14606,8 

4Q16.1646 

45 

1774.0 

-908,3 

10 YRS PLUS 

46 

1750.0 

4746,9 

10 YRS PLUS 

47 

1696,0 

18193, 8 

3920.9896 

48 

1652,0 

31059,1 

558.1358 

49 

1715,0 

I037i,5 

31545,0280 

50 

1682.0 

19944,2 

3126,2463 

3i 

1432.0 

68449,0 

177,2337 

52 

1300.0 

85459,6 . 

263.9378 

53 

1192.0 

94615,9 

1059,5912 

?4 

1166.0 

95172,2 

2186,2248 

55 

1264,0 

86958,3 

569.1655 

56 

1384.0 

70962,6 

414.0162 


518 


TABLE K-7 I 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN gLAOE, 

C U5 INCH CHORD, HOB SECTION 22700 RPM T T = 2290 F, 

WCA = 0.111^9 LB/SEC/BLADE (4.7 70 OF HOT GAS FLUW, 
tp a - <500°F. PTOT = 450 PSIA, CONDITION 4 


ELEMENT NO. 

TEMPERATURE 

STRESS 

UFE(HRS) 

1 

1550.0 

-1825,1 

10 VRS PLUS 

2 

1498.0 

12336,8 

10 YRS PLUS 

3 

1475.0 

1 7456 , 8 

10 YRS PLUS 

4 

1424. 0 

31268,3 

10 YRS PLUS 


1476.0 

18812.2 

10 YRS PLUS 

6 

1416.0 

34957,8 

10 YRS PLUS 

7 

1522.0 

8395.9 

10 YRS PLUS 

8 

1432.0 

33037,6 

10 YRS PLUS 

9 

1556.0 

3000.2 

10 YRS PLUS 

10 

1440.0 

35251,7 

71628,6880 

11 

1535.0 

11899,4 

10 YRS PLUS 

12 

1387.0 

53262,4 

10629,3312 

13 

1527.0 

10035,8 

10 YRS PLUS 

14 

1377.0 

57721,2 

6387,7464 

15 

1515.0 

17924 , 0 

10 YRS PLUS 

i* 

1388.0 

53266,4 

10308.3414 

17 

1496.0 

19896,9 

10 YRS PLUS 

iu 

1411.0 

43501,9 

29835.6330 

19 

1494.0 

15549,3 

10 YRS PLUS 

20 

1440.0 

30336,8 

10 YRS PLUS 

21 

1406.0 

33906,5 

10 YRS PLUS 

22 

1333.0 

53773,4 

51143,4800 

23 

1443.0 

21085,0 

10 YRS PLUS 

24 

1390.0 

34985,2 

10 YRS PLUS 

25 

1609.0 

-15327,5 

10 YRS PLUS 

2 ft 

1560.0 

-1804,8 

10 YRS PLUS 

27 

1614,0 

-11519,0 

10 YRS PLUS 

28 

1563.0 

2403.0 

10 YRS PLUS 

29 

1566,0 

6869,8 

10 YRS PLUS 

30 

1517,0 

19536.6 

10 YRS PLUS 

31 

1580.0 

7232.6 

10 YRS PLUS 

32 

1524.0 

21719,5 

10 YRS PLUS 

33 

1564.0 

14319,9 

* 10 YRS PLUS 

34 

1470.0 

38125,3 

15093,6538 

35 

1588,0 

11736,2 

10 YRS PLUS 

36 

1467.0 

42504,7 

6894.6677 

37 

1615.0 

8642,0 

10 YRS PLUS 

38 

1458,0 

48766,6 

2998,9862 

39 

1632.0 

3124,0 

10 YRS PLUS 

40 

1467.0 

45879.5 

3842.1597 

41 

1586.0 

11919,6 

10 YRS PLUS 

42 

1444,0 

47437,9 

5633,6744 

43 

1563.0 

10709.3 

10 YRS PLUS 

44 

1461.0 

36453,1 

28945,8130 

45 

1526.0 

12054.4 

10 YRS PLUS 

46 

1458.0 

29150,2 

10 YRS PLUS 

47 

1418. 0 

33660.6 

10 YRS PLUS 

48 

1334.0 

54876,0 

40354.9600 

49 

1443,0 

22987.7 

1C YRS PLUS 

30 

1387,0 

37070,9 

10 YRS PLUS 

31 

1301,0 

74738,5 

2247,1602 

52 

1122.0 

91574,4 

22030,0710 

53 

1024,0 

95316,3 

10 YRS PLUS 

54 

1023.0 

95085,0 

10 YRS PLUS 

55 

1131,0 

89315.9 

26676.5010 

56 

1280.0 

72596,2 

6664.0691 


519 


TABLE K-72 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.5 INCH CHORD, MEAN SECTION, CONDITION 4 


ELEMENT NO. 

TEMPERATURE 

STRESS 

LIPE(HRS) 

1 

1684, 0 

-22774,1 

1444.6253 

2 

1633.0 

-5555,1 

10 YRS PLUS 

3 

1630.0 

-8607,4 

10 YRS PLUS 

4 

1590.0 

6764,3 

10 YRS PLUS 

5 

1584.0 

14096,1 

10 YRS PLUS 

6 

1537.0 

27536,3 

25128.9500 

7 

1542.0 

29308,0 

14424.7918 

8 

1496.0 

42738,4 

2936.0078 

9 

1632.0 

10031,6 

10 YRS PLUS 

10 

1567.0 

31260,1 

4000.5641 

11 

1635. Q 

17238.9 

26379.0060 

12 

1556.Q 

42401.1 

621.6806 

13 

1628.0 

23122,0 

5603.3763 

14 

1551.0 

47265,4 

315.8703 

15 

1662.0 

12609,0 

59328.3450 

16 

1597.0 

34590,9 

1048,5511 

IT 

1666.0 

9135,9 

10 YRS PLUS 

IB 

1610.0 

25334,2 

4522.9936 

19 

1601. 0 

842.3 

10 VRS PLUS 

20 

1639.0 

14667,1 

56679,1640 

21 

1569,0 

31398,5 

4412,2799 

22 

1470.0 

57838,3 

446.1188 

23 

1595.0 

22997,1 

13056.2411 

24 

1507,0 

47140.2 

1028.Q932 

23 

1683.0 

-16938,2 

8272,2609 

26 

1634.0 

3960,6 

10 YRS PLUS 

27 

1657.0 

-3201,5 

10 YRS PLUS 

28 

1607,0 

i2T57 , 4 

10 YRS PLUS 

29 

1660,0 

3235,6 

10 YRS PLUS 

30 

1609.0 

18601.4 

33465.1020 

31 

1671.Q 

6388,1 

10 YRS PLUS 

32 

1600.0 

27915,0 

4151,0103 

33 

1667.0 

11708,3 

72034,1090 

34 

1579.0 

37Q1B.2 

981.7164 

35 

1736,0 

-1678,6 

10 YRS PLUS 

36 

1640.0 

24334,2 

2577,2265 

37 

1743,0 

4909,9 

10 YRS PLUS 

30 

1651.0 

31821,7 

486.5971 

39 

1742,0 

6718,0 

10 YRS PLUS 

40 

1659.0 

31045,1 

470.8549 

41 

1698.0 

16996 , 6 

5533.6715 

42 

1629,0 

37384,6 

255.5770 

43 

1703. 0 

9364,6 

78855,5790 

44 

1651.0 

24522.4 

2293,5902 

45 

1663.0 

7194,7 

10 YRS PLUS 

46 

1641,0 

19047,5 

12174,0718 

47 

1566.0 

36409,9 

1577.5825 

4 B 

1469.Q 

59025.0 

373,2453 

49 

1592.0 

26058,2 

6464,3114 

50 

1506. 0 

49512.8 

705,9082 

51 

1399.0 

72555,0 

200.5137 

52 

1230.0 

90729,7 

733,0273 

53 

1130,0 

94970,5 

5860.1926 

54 

1143. 0 

94538,2 

5401,3139 

55 

1254,0 

86356.7 

874,6436 

56 

1308.0 

68147,4 

636,0501 


TABLE K-73 


SCHEME 


A- 1 CONVECTION COOLED 

CAST TWO CAVITY 

PIN FIN BLADE 

I . 5 INCH 

CHORD, TIP 

SECTION, CONDITION 4 

ELEMENT NO. 

temperature stress 

LIFE(HRS) 

1 

1700.0 

-’27664,9 

352.5914 

2 

1650.0 

-11447,4 

10 YR$ PLUS 

3 

1674.0 

-19107,8 

5061.1431 

4 

1630.0 

-4566,6 

-532,6 

10 YRS PLUS 

5 

1649.0 

10 YRS PLUS 

6 

1604.0 

14505,5 

10 YRS PLUS 

7 

1579.0 

26353,7 

10251.8834 

8 

1539.0 

38295,3 

2126.4343 

9 

1660.0 

3569,0 

10 YRS PLUS 

10 

1637.0 

18530,7 

14565,5434 

11 

1 6 S 4 • 0 

12269,5 

37977,6790 

12 

1629.0 

31969,3 

817.2182 

13 

1706.0 

10581.1 

37222.8680 

14 

1652.0 

30293.6 

656.6330 

15 

1707.0 

11403,6 

27679,9080 

16 

1662.0 

27619,3 

902.0255 

17 

1745.0 

-1930,3 

10 YRS PLUS 

16 

1703.0 

12949,2 

18471,3360 

19 

1761.0 

-9106.9 

21339.0560 

20 

1731.0 

1278,3 

10 YRS PLUS 

21 

1650.0 

22912.2 

3312,8492 

22 

1574.0 

47669,9 

164,5350 

23 

1667.0 

16684,9 

13625,5738 

24 

1605.0 

37321,0 

472,0027 

25 

1675.0 

-15260.3 

17789.5790 

26 

1628.0 

-346,4 

10 YRS PLUS 

27 

1628.0 

7413,2 

10 YRS PLUS 

26 

1576.0 

22505,2 

25941.0390 

29 

1665.0 

4378,1 

10 YRS PLUS 

30 

1613.0 

19956,1 

18848,7620 

31 

1657.0 

14805.6 

33322.2730 

32 

1606.0 

30160.5 

2167.8074 

33 

1669.0 

15798,0 

17395.5140 

34 

1593.0 

38347,5 

511,8098 

35 

1817.0 

-14914,4 

609,2590 

36 

1755.0 

1894,8 

10 YRS PLUS 

37 

1814.0 

-1109,6 

10 YRS PLUS 

30 

1751.0 

I639i,0 

1013,5316 

39 

1769.0 

9318,8 

9104,7606 

40 

1728.0 

26400.6 

235.0996 

41 

1764.Q 

14492,1 

2434,8874 

42 

1716.0 

27791,4 

234.5096 

43 

1776.0 

4385,1 

16429,5 

10 YRS PLUS 

44 

1732.0 

2849.0276 

45 

1770.0 

-2259,3 

10 YRS PLUS 

46 

1733.0 

7335,9 

10 YRS PLUS 

47 

1648.0 

29991,8 

773.5703 

48 

1573.0 

49644,8 

121,9915 

49 

1669.0 

21145,7 

2963.9875 

50 

1608.0 

39762,4 

257,7221 

51 

1450.0 

66104,5 

169.2692 

52 

1305.0 

84815.9 

259.8458 

53 

1199,0 

94121,5 

942.6359 

54 

1193.0 

93685,7 

1255,2867 

55 

1291.0 

84203,6 

444.9626 

56 

1429,0 

64029.2 

442.0524 



TABLE K-74 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN 
|.5 INCH CHORD, HUB SECTION, 22900 RPM, TIT = 
WCA = 0.01172 LB/SEC/BLADE (4.51$ OF HOT GAS 
TCA = 900°F, PTOT = 50 PSIA, CONDITION 5 


ELEMENT NO. TEMPERATURE 


1 

1665.0 

2 

1651.0 

3 

1592.0 

4 

1579.0 

5 

1460.0 

6 

1448.0 

7 

1410.0 

8 

1386.0 

9 

1406,0 

10 

1371.0 

U 

1395.0 

12 

1350.0 

13 

1393.0 

14 

1348.0 

15 

1394.0 

16 

1358.0 

17 

1405. D 

18 

1383.0 

19 

1424,0 

20 

1411,0 

21 

1464.0 

22 

1451.0 

23 

1503,0 

24 

1495.0 

25 

1707.0 

26 

1695.0 

27 

1630-0 

28 

1619.0 

29 

1558.0 

30 

1548,0 

31 

1500,0 

32 

1488,0 

33 

1442.0 

34 

1418.0 

35 

1452.0 

36 

1415,0 

37 

1478.0 

38 

1428.0 

39 

1495. Q 

40 

1441.0 

41 

1470.0 

42 

1427.0 

43 

1459.0 

44 

1431.0 

45 

1444.0 

46 

1427.0 

47 

1470.0 

46 

1435.0 

49 

1503.0 

50 

1494.0 

31 

1360.0 

52 

1284.0 

53 

1231.0 

34 

1216.0 

55 

1272.0 

56 

1335,0 


STRESS 

LIFE(HRS) 

-39988.5 

61.5584 

-38421.7 

119,7635 

-21565,9 

20547,9140 

-17893,6 

10 YRS PLUS 

14123,6 

10 YRS PLUS 

17445,1 

10 YRS PLUS 

27857,4 

10 YRS PLUS 

34394,0 

10 YRS PLUS 

30500,7 

10 YRS PLUS 

40133,1 

10 YRS PLUS 

34862,4 

10 YRS PLUS 

47529,0 

10 YR$ PLUS 

34033,5 

10 YRS PLUS 

49028,1 

76622,6340 

35888,0 

10 YRS PLUS 

46056,2 

10 YRS PLUS 

32101.1 

10 YRS PLUS 

38311,9 

10 YRS PLUS 

25485.9 

10 YRS PLUS 

29102,0 

10 YRS PLUS 

13390,5 

10 YRS PLUS 

17099,8 

10 YRS PLUS 

1961,1 

10 YRS PLUS 

4155,2 

10 YRS PLUS 

-39948,6 

23,4729 

-40025,8 

30.4218 

-29363,7 

1393,6350 

-26201,8 

3634.1155 

-7170,0 

10 YRS PLUS 

-4666,2 

10 YRS PLUS 

9953,5 

10 YRS PLUS 

12915.3 

10 YRS PLUS 

26342,4 

10 YRS PLUS 

32083,8 

10 YRS PLUS 

25408,6 

10 YRS PLUS 

34413,0 

10 YRS PLUS 

20867,9 

10 YRS PLUS 

32856,0 

10 YRS PLUS 

16495,9 

10 YRS PLUS 

29555,6 

10 YRS PLUS 

21419,4 

10 YR$ PLUS 

31701,3 

10 YRS PLUS 

21596,7 

10 YRS PLUS 

28330,5 

IQ YRS PLUS 

22329,8 

10 YRS PLUS 

26388,1 

10 YRS PLUS 

12998 , 2 

10 YRS PLUS 

16612.7 

10 YRS PLUS 

2755,1 

10 YRS PLUS 

4961,2 

10 YRS PLUS 

46482.3 

83774,2830 

66038,2 

22399.5980 

75795,6 

16660.0880 

77406,2 

19495.8630 

65701,7 

35397,3760 

48244,8 

10 YRS PLUS 


FIN BLADE, 
2540°F, 
FLOW) , 
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TABLE K-75 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.5 INCH CHORD, MEAN SECTION, CONDITION 5 


ELEMENT NO* 

TEMPERATURE 

STRESS 

LIFE(HRS) 

1 

1812.0 

-25899,2 

38*6476 

2 

1799.0 

-25866.9 

81.7767 

3 

1764.0 

-24140,6 

161.0724 

A 

1753.0 

-20929,4 

401.4416 

5 

1614.0 

22531.2 

9209.5043 

6 

1605.0 

25455,2 

6207.7187 

7 

1528,0 

47329.3 

569.0536 

0 

1520.0 

49618,8 

478*0028 

9 

1576.0 

35970,7 

1336.7809 

10 

1563.0 

39700,5 

823.4477 

11 

1581.0 

36655.0 

1009.5077 

12 

1564.0 

41609,7 

575*6702 

13 

1586.0 

36799,3 

059.3249 

1 A 

1569.0 

41747.1 

494.6141 

15 

1609.0 

31090.0 

1646*5662 

16 

1595.0 

35575.8 

890*5555 

17 

1638.0 

22478.3 

4954.5553 

10 

1629.0 

25524.3 

3259.4368 

19 

1667.0 

13665.3 

37424.0740 

2o 

1658.0 

16639,0 

17522.6230 

21 

1691.0 

6230,0 

10 YRS PLUS 

22 

1676.0 

11064,3 

70144.8260 

23 

1708.0 

9B9.0 

10 YRS PLUS 

24 

1695.0 

5059,2 

10 YRS PLUS 

25 

1809.0 

-25714.1 

42*8110 

26 

1798.0 

-24981,6 

63.1104 

27 

1717.0 

-9407.1 

52823.1300 

20 

1708.0 

-6676,9 

10 YRS PLUS 

29 

1667.0 

7179.5 

10 YRS PLUS 

30 

1657.0 

10262,4 

10 YRS PLUS 

31 

1639.0 

' 17210.1 

23930.3690 

32 

1625.0 

21553,2 

8494.5995 

33 

1607.0 

28123,8 

3299.3475 

34 

1587.0 

33674.5 

1660.4536 

35 

1662.0 

12593.7 

61254,6960 

36 

1642.0 

18699,8 

13338.3186 

37 

1672.0 

11955.2 

58001.8740 

38 

1650.0 

16539.5 

11405.3996 

39 

1672.0 

13271.0 

37384.2600 

40 

1653.0 

18923.1 

9264,9907 

41 

1654.0 

19409.8 

7662.0378 

42 

1639.0 

23864,7 

3589.9508 

43 

1667.0 

15306,2 

21611.8050 

44 

1656.0 

18544,4 

9731,6521 

45 

1671.0 

13661.3 

33697,6430 

46 

1663.0 

15953,8 

19331.6600 

4 7 

1691.0 

7004,1 

10 YRS PLUS 

48 

1677.Q 

11176,4 

65787.6010 

49 

1707.0 

1880,2 

ID YRS PLUS 

50 

1695.0 

5452.9 

ID YRS PLUS 

51 

1533.0 

48207,1 

430.7278 

52 

1470.0 

60243,7 

293.4484 

53 

1427.0 

67253.5 

254.3345 

54 

1397.0 

72040,6 

233.8691 

55 

1444.0 

63865.6 

302.2413 

56 

1490.0 

5609Q.5 

352.4623 



TABLE K-76 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.5 INCH CHORD, TIP SECTION, CONDITION 5 


ELEMENT NO. TEMPERATURE 


1 

1830.0 

2 

I8l8,0 

3 

1796.0 

4 

1786.0 

5 

1678.0 

6 

1669,0 

7 

1608.0 

8 

1600.0 

9 

1678,0 

10 

1670.0 

11 

1685.0 

12 

1675,0 

13 

1706.0 

1^ 

1696.0 

15 

1716.0 

16 

1708,0 

17 

1755.0 

ie 

1747.0 

19 

1782.0 

20 

1776,0 

21 

1799,0 

22 

1790.0 

23 

1809.0 

24 

1802.0 

25 

1810,0 

26 

1799.0 

27 

1719.0 

28 

1710.0 

29 

1688.0 

30 

1679,0 

31 

1666.0 

32 

1656,0 

33 

1652.0 

34 

1638.0 

35 

1775.0 

36 

1762,0 

37 

1780.0 

38 

1767,0 

39 

1768,0 

40 

1756.0 

41 

1762,0 

42 

1752.0 

43 

1776.0 

44 

1768,0 

45 

1785.0 

46 

1779,0 

47 

1799,0 

48 

1790.0 

49 

1809.0 

30 

1802.0 

31 

1600.0 

32 

1551.0 

33 

1508.0 

54 

1487,0 

55 

1527,0 

36 

1572.0 


STRESS LIFE (HRS) 


-23378.3 

42.8369 

-23340.9 

56.1000 

-22562,1 

106.7285 

-21569,8 

163.0779 

15038.8 

17707.3350 

18173,6 

7862.1686 

40022.3 

243.9041 

42912,1 

106.5319 

21623.6 

2135.7023 

24792.3 

1341.1133 

25186.5 

851.0270 

29170,9 

471.9744 

22624,6 

866.8980 

26727.2 

471.8418 

22136,5 

752.0264 

25407.3 

464.3611 

11312.8 

8417.0175 

14555.6 

3611.8878 

4090.5 

10 YRS PLUS 

6442,0 

10 YRS PLUS 

-501.5 

10 YRS PLUS 

2724.4 

10 YRS PLUS 

-3563,1 

10 YRS PLUS 

-916.5 

10 YRS PLUS 

-22866.3 

73.5064 

-22389,4 

103.2553 

394,2 

10 YRS PLUS 

3246,8 

10 YRS PLUS 

13373,7 

23706.7970 

16097.2 

12130.2344 

23700.4 

1066,3536 

26740,6 

1262,3370 

'30256,2 

661.8674 

34397,2 

387.8707 

-1606,5 

10 YRS PLUS 

1811,8 

10 YRS PLUS 

4394,5 

10 YRS PLUS 

7583.5 

56244.4720 

11327,2 

6075.2355 

14279,2 

3166.6781 

14625.2 

2449.1542 

17000.2 

1455.0887 

10264.7 

7004.0043 

12102.3 

4742.7957 

6718.9 

66910.9050 

7932,0 

32116.0010 

1794,6 

10 YRS PLUS 

4031.6 

10 YRS PLUS 

-1711.1 

10 YRS PLUS 

226,2 

10 YRS PLUS 

46001.2 

113.0610 

53802,9 

106.6922 

60616,7 

101.0222 

63545.0 

102.1686 

56723,5 

120.5238 

49083,9 

137.1501 



S-67982 


FIGURE K- 13. SCHEME A- I CONVECTION COOLED CAST TWO-CAVITY PIN FIN BLADE 
1.5 INCH CHORD 
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TABLE K-77 


SCHEME A- I CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.5 INCH CHORD, HUB SECTION, 21934 RPM, TIT = 2IOO°F, 

WCA = 0.01146 LB/SEC/BLADE (1.4 0756 OF HOT GAS FLOW), 

TCA = I 200°F, PTOT = 150 PSIA, CONDITION IA 


EMFN T NO* 

TEMPERATURE 

1 

1665.0 

2 

1659.0 

3 

1624.0 

4 

1618 . n 

5 

1540.0 

6 

1535.0 

7 

1496.0 

ft 

1484.0 

9 

1465.0 

10 

1445.0 

u 

1455.0 

14? 

1429.0 

13 

1452.0 

14 

1427.0 

15 

1450.0 

16 

1430.0 

17 

1453.0 

16 

1440.0 

19 

1454.0 

' 20 

1446,0 

21 

1433.0 

22 

14?4.0 

23 

1446,0 

2 r » 

1439,0 

25 

1689.0 

26 

1684, j 

27 

1654.Q 

26 

1650.0 

29 

1611.0 

30 

1606.0 

31 

1559,0 

32 

1553.0 

33 

1512-0 

34 

1478,0 

35 

1492.0 

36 

1471.0 

37 

15u3.0 

36 

1473.0 

39 

1511.0 

40 

1479.0 

41 

1494.0 

4 2 

1469. u 

4_> 

1423.0 

44 

1466 , (j 

45 

1466.0 

46 

1456.0 

47 

1436,0 

46 

1426.0 

49 

1446. U 

30 

1439.Q 

51 

1394.0 

52 

1392 . j 


stress 


LIFE(HRS) 

-22202.9 


2625.2857 

-20389,4 


4842.7912 

-10566.8 

10 

YRS PLUS 

-8654,1 

10 

YRS PLUS 

12351,3 

10 

YRS PLUS 

13794.7 

10 

YRS PLUS 

23818,0 

10 

YRS PLUS 

27217,0 

10 

YRS PLUS 

31233.5 

86852.2350 

36832.1 

42491.2000 

32324,6 

39665,4 

io 

YRS PLUS 

35060.2150 

30040,4 

38158,9 

1C 

YRS PLUS 

53247.5080 

29166,4 

10 

YRS PLUS 

34658,8 

10 

YRS PLUS 

25403.3 

10 

YRS PLUS 

28933,0 

10 

YRS PLUS 

22147,2 

10 

YRS PLUS 

24251,6 

10 

YRS PLUS 

25474,7 

10 

YRS PLUS 

27869,1 

10 

YRS PLUS 

20715,9 

10 

YRS PLUS 

22519,5 

10 

YRS PLUS 

-28317,5 


401.3652 

-26960,8 


601,8401 

-17218,7 

16021.8211 

-16163,9 

25416.0590 

-3894,0 

10 

YRS PLUS 

-2536,9 

10 

YRS PLUS 

10489,3 

10 

YRS PLUS 

11899,8 

10 

YRS PLUS 

22924,9 

10 

YRS PLUS 

31674,7 

53354,0760 

27751,9 

87329,8700 

32900,9 

49332.9850 

23054,4 

ir 

YRS PLUS 

30464,8 

81848.9220 

18027,5 

10 

YRS PLUS 

26108,3 

10 

YRS PLUS 

19009.4 

10 

YRS PLUS 

25370.2 

10 

YRS PLUS 

34021,3 

ID 

YRS PLUS 

22726,9 

10 

YRS PLUS 

19299,8 

10 

YRS PLUS 

21910.0 

10 

YRS PLUS 

24668,7 

10 

YRS PLUS 

27258,8 

1C 

YRS PLUS 

20608,7 

10 

YRS PLUS 

22458,7 

10 

YRS PLUS 

52978,0 

9078.8312 

51846,7 

11816.2178 



TABLE K-78 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.5 INCH CHORD, MEAN SECTION, CONDITION |A 


element no. 

TEMPERATURE 

STRESS 

LIFE (HRS) 

1 

1802.0 

-20015,3 

173.3370 

2 

1796.0 

-18893,7 

2*2.9433 

3 

1773.0 

-13054,9 

3098.3702 

4 

1767,0 

-11439,5 

6006.9999 

5 

1684.0 

12343,6 

37034.7860 

6 

1680. Q 

13573,3 

27362.8260 

7 

1613.0 

33934,3 

802.7642 

8 

1607,0 

35794,8 

624.8745 

9 

1601 . 0 

36036,9 

690.6927 

10 

1592,0 

38476,7 

510 .4063 

11 

1599.0 

34142.7 

1098.0346 

1? 

1589.0 

36697,9 

813.2337 

13 

1600. 0 

31644,6 

1843.2327 

14 

1590.0 

34175,0 

1376.2713 

15 

1614.0 

25324,9 

5034.0399 

16 

1606.0 

27651,0 

3753.3431 

17 

1629.0 

18947,6 

17321.1940 

18 

1624.0 

20363,3 

12211.0800 

19 

1638,0 

14662,3 

58334.5830 

20 

1633.0 

16099,7 

41004.2110 

21 

1605. 0 

24229,6 

8100.3447 

22 

1593.0 

27554,6 

5405.9288 

23 

1609.0 

22697,8 

10149.8902 

24 

1599,0 

25721,7 

6871.6213 

23 

1803.0 

-20256,8 

137,0632 

26 

1797.0 

-20635,0 

139.6942 

27 

1756.0 

-8292.8 

44187.0390 

23 

1752.0 

-7210,2 

10 YRS PLUS 

29 

1720.0 

1400,6 

10 YRS PLUS 

30 

1716.0 

2570,1 

10 YRS PLUS 

31 

1691,0 

9223,4 

10 YRS PLUS 

32 

1635.0 

11049,3 

55449.3840 

33 

1657.0 

19117,4 

7819.8033 

3< 

1647,0 

22356,0 

4028.0394 

35 

1656,0 

17681,5 

13008,3389 

36 

1643.0 

21801.0 

5027.9033 

37 

1656,0 

14653,7 

36016.9820 

33 

1643.0 

18901.9 

12132.0984 

39 

1654,0 

12942,6 

67597.9620 

40 

1642,0 

16912,3 

24431.2080 

41 

1642.0 

14911,3 

48104.0710 

42 

1633.0 

17940.3 

21928.6170 

43 

1649.0 

11360.5 

10 YRS PLUS 

44 

1642.0 

13723,6 

719U.0960 

45 

1646.0 

11183.5 

10 YRS PLUS 

4o 

1640.0 

13213,6 

10 YRS PLUS 

47 

1605.0 

23530,3 

9428.7916 

48 

1593.0 

27187,2 

5857.6196 

49 

' 1609. 0 

22130,8 

11477.1476 

50 

1598.0 

25627,6 

7203.3851 

5: 

1551.0 

50372.9 

188.5392 

52 

1543,0 

51867,5 

180.3945 


TABLE K-79 


A- 


CONVECTION COOLtD C-ET 

r, t . ' r- H r u( fi w ; ' T | P G ' T 



CAVITY 


ELEMEN t MO. TEMPERATURE STRESS 


1 

1830.0 

-17964.8 

2 

1B24.Q 

-17729.0 

3 

1810*0 

-14641,3 

4 

1805.3 

-13000.0 

5 

1739*0 

6910.9 

6 

173b. 0 

8247.0 

7 

1682.0 

25185. b 

ti 

1678.1; 

26562.8 

9 

1689.0 

23318.3 

10 

1685.0 

24745.8 

11 

1689.0 

23642,3 

12 

1683. C 

25743,0 

13 

1701.0 

19764.4 

14 

1695.0 

21878.3 

lb 

1708.0 

17173,9 

16 

1703.0 

18905,5 

17 

1731.0 

9412.0 

18 

1726.0 

11110,1 

19 

1740.0 

6051.3 

20 

1737.0 

7080,3 

21 

1705.0 

16567.9 

22 

1696.0 

19537.4 

23 

l70b.C 

16417,2 

24 

1699.Q 

18366.8 

2b 

1821.0 

-17444.5 

26 

1816. 0 

-15926,1 

2 / 

1774.0 

-306U.7 

28 

1769.0 

-1621,9 

29 

1751. C 

4336,4 

30 

1746.0 

5798,7 

3i 

1729.0 

11605,4 

32 

1 7? 4 . 0 

13098,7 

33 

1710.0 

17664.8 

34 

17C2.0 

20295,4 

3b 

1750.0 

6203.4 

36 

1742.0 

8526,2 

37 

1749.0 

7039.9 

38 

1742.0 

9035,6 

39 

1741.0 

9245.0 

40 

1734.0 

11248.1 

41 

1737.0 

9798.3 

42 

1732. r 

11200,4 

43 

1746. J 

6042.0 

44 

1741, 0 

7474,0 

4p 

1747.0 

4613.5 

46 

1743.0 

5724,5 

47 

17114.0 

17313,9 

48 

1696.0 

19767,8 

49 

1706. 0 

16435,2 

50 

1699.0 

18600,5 

5: 

1629.0 

42696,1 

52 

1619.0 

44420,8 


PIN FTM BLADt 
ION : 


LIFE(HRS) 

175.2803 
215.8125 
780.2874 
1468.1573 
10 YRS PLUS 
78690.5590 
916.5*68 
757.9804 
1139.0878 
933.1596 
1064.6313 
795.7504 
2061.4169 
1325.8327 
4057.0381 
2602.2384 
36581.1970 
18673.1190 
10 YRS PLUS 
10 YRS PLUS 
5338.7590 
2516.3947 
5609.9042 
3434.3857 
252.3534 
454.3780 
10 YRS PLUS 
ID YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
14723.6003 
10280.4352 
3076.4539 
1688.3538 
10 YRS PLUS 
53286.6610 
10 YRS PLUS 
36486.1500 
32036.1610 
14563.8332 
23505.6060 
15520.9716 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
4284,0213 
2332.0827 
5437.8812 
3179.7449 
94.7485 
91.6204 


TABLE K- 80 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.5 INCH CHORD, HUB SECTION, 21934 RPM, TIT = 2I00°F, 

WCA = 0.009545 LB/SEC/BLADE (1.172$ OF HOT GAS FLOW), 
TCA = 900°F, PTOT = 150 PSIA, CONDITION 2A 


FLFMENT MO. 

TEMPERATURE 

STRESS 

LIFE(HRS) 


3 

1646.0 

-44211.3 

49,5286 


2 

164Q. 0 

-44123.9 

57.9259 


3 

1591.0 

-34453.3 

1261,8256 


4 

1584.0 

-32490.9 

2328.4636 


5 

1465.0 

-2151.9 

10 YRS PLUS 


6 

1458.Q 

-214.1 

10 YRS PLUS 


7 

1387.0 

17309,6 

10 YRS PLUS 


8 

1371.0 

21559,5 

10 YRS PLUS 


9 

1314. Q 

34169.9 

10 YRS PLUS 


10 

1284,0 

42351.7 

10 YRS PLUS 


U 

1294.0 

36450,3 

10 YR$ PLUS 


12 

1254.0 

47509.7 

10 YRS PLUS 


13 

1288.0 

33428.8 

10 YRS PLUS 


14 

1249 , 0 

45243.2 

10 YRS PLUS 


15 

1285.0 

31358,4 

10 YRS PLUS 


16 

1254.0 

39591,0 

10 YRS PLUS 


l 7 

1269.0 

25799.8 

10 YRS PLUS 


Ifl 

1270.0 

30721,5 

10 YRS PLUS 


19 

1290.0 

21197,6 

10 YRS PLUS 


20 

1278.0 

24190,6 

10 YRS PLUS 


2l 

1249.Q 

28613,2 

10 YRS PLUS 

= 

22 

1234.0 

32467,4 

10 YRS PLUS 

- 

23 

1266.0 

22379,3 

10 YRS PLUS 


24 

1256.0 

24862,1 

10 YRS PLUS 


25 

1678.0 

-43927,9 

24,5112 


26 

1673.0 

-44007,7 

27.1689 


27 

1639.0 

-43316,4 

67,4566 


28 

1634.0 

-43295,9 

76.3067 


29 

1576.0 

-27662,3 

8331,5316 


3G 

1572.0 

-26810,8 

11205.1444 


31 

1486.0 

-4359,7 

10 YRS PLUS 


32 

1479.0 

-2780,0 

10 YRS PLUS 


33 

1406.0 

15902.8 

10 YRS PLUS 

- 

34 

1385.0 

20919,2 

10 YRS PLUS 


35 

1353.0 

28068,1 

10 YRS PLUS 


36 

1321. G 

35815,6 

10 YRS PLUS 


37 

1362.0 

22370,9 

10 YRS PLUS 


38 

1318.0 

33045.2 

10 YRS PLUS 


39 

1372.0 

15297,8 

10 YRS PLUS 


40 

1325.0 

26812.2 

10 YR$ PLUS 


41 

1345.0 

16946,8 

10 YRS PLUS 

— 

42 

1310.0 

25665,8 

10 YRS PLUS 


43 

1333.0 

15022.1 

10 YRS PLUS 


44 

1309.0 

21078,2 

10 YRS PLUS 


45 

1309 . 0 

16323,0 

10 YRS PLUS 


46 

1294.0 

20178,6 

10 YRS PLUS 

- 

47 

1254.0 

26957,7 

10 YR§ PLUS 


48 

1236.0 

31643,2 

10 YRS PLUS 



49 

1267.0 

21726,6 

10 YRS PLUS 


50 

1256.0 

24608,3 

10 YRS PLUS 


3l 

1240.0 

57839,6 

10 YRS PLUS 


52 

1237,0 

56893,4 

10 YRS PLUS 
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TABLE K-81 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.5 INCH CHORD, MEAN SECTION, CONDITION 2A 


IEMT NO * 

TEMPERATURE 

STRESS 

LJPE(HRS) 

1 

1802.0 

"25247.3 

54,7873 

2 

1797 » 0 

"23344,8 

60.0380 

3 

1767.0 

-24806,3 

131,4890 

4 

1762*0 

-24257,3 

164.7329 

5 

1654.Q 

4514.3 

10 YR$ PLUS 

6 

1650.0 

3609,0 

10 YRS PLUS 

7 

1545.0 

34040,0 

4689,5906 

6 

1537.0 

35969,3 

3782,9203 

9 

1490*0 

44564,5 

2536,1853 

10 

1478.0 

47426,3 

2162,6000 

11 

1485.0 

40165,6 

6198,3948 

12 

1470-0 

43507,5 

5322,5789 

13 

1484.0 

35683,2 

17754.3300 

14 

1470. Q 

38740,7 

13082.9130 

15 

1503.0 

26958,6 

75875,5590 

1A 

1491.0 

29565,7 

59279,2180 

17 

1523.0 

18738,9 

10 YRS PLUS 

IB 

1515. G 

20422,8 

10 YRS PLUS 

19 

1534.0 

13451,4 

10 YRS PLUS 

20 

1527,0 

14968,7 

10 YRS PLUS 

21 

1479.0 

26951,8 

ID YRS PLUS 

22 

1461,0 

31271,6 

10 YRS PLUS 

23 

1483.0 

25537,6 

10 YRS PLUS 

24 

1468.0 

29297.1 

10 YRS PLUS 

25 

1805.0 

-25808,8 

45,8788 

26 

1800 • 0 

-26949,6 

40.8538 

27 

1754.0 

-23315,2 

239.8417 

2B 

1750-0 

-22355,7 

319.8740 

29 

1704.0 

-11812,0 

26164.7200 

30 

17 no ♦ o 

-10660,9 

42426,9590 

31 

1656.0 

-270,3 

1C YRS PLUS 

32 

1650.0 

1574,5 

10 YRS PLUS 

33 

1599.0 

15290,9 

10 YRS PLUS 

34 

1567.0 

18901,7 

55313,2970 

35 

1566.0 

19770,7 

73572.3990 

36 

1548,0 

24846.5 

33679.1690 

37 

1562.0 

13748,6 

10 YRS PLUS 

38 

1543.0 

19459,3 

10 YRS PLUS 

39 

1557.0 

10332,6 

10 YRS PLUS 

4[) 

1541,0 

15290,7 

10 YRS PLUS 

41 

1541.0 

11623.7 

10 YRS PLUS 

42 

1529,0 

15450,0 

10 YRS PLUS 

43 

1550.0 

7380,1 

10 YRS PLUS 

44 

1541.0 

10296.4 

10 YRS PLUS 

45 

1545,0 

7679,0 

10 YRS PLUS 

46 

1538,0 

10027,1 

10 YRS PLUS 

47 

1478,0 

25330,9 

10 YRS PLUS 

4B 

1460.0 

30526,3 

10 YRS PLUS 

49 

1482,0 

24317,5 

10 YRS PLUS 

50 

1467.0 

28585,4 

10 YRS PLUS 

3l 

1467.0 

51535,5 

1442,04*3 

52 

1456.0 

56600,3 

810.2920 
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TABLE K-B2 

A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
I 5 INCH CHORD, TIP SECTION, CONDITION 2* 


element no. temperature stress 


LIPKHRS) 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

1* 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 
36 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

3o 

51 

32 


1633*0 

1629.0 
1611*0 
1606*0 

1723.0 

1721.0 

1640.0 

1436.0 
1613*0 

1609.0 

1610.0 

1603.0 

1624.0 

1616.0 

1633.0 

1627.0 

1663.0 

1637.0 

1674.0 
1670*0 

1619.0 

1607.0 

1619.0 

1610.0 
1626.0 
1621*0 
1776*0 
1772*0 

1744.0 

1740.0 

1710.0 

1705.0 

1677.0 

1667.0 

1692.0 

1662.0 

1669.0 

1679.0 

1676.0 

1667.0 

1672.0 

1665.0 

1653.0 

1677.0 

1664.0 

1679.0 

1616.0 

1607.0 

1619.0 
1610*0 

1363.0 

1369.0 


*11593.6 
•11326*6 
*31277 i 0 
-61092.9 
-1442.1 
-196,3 


)4346.3 

65423,7 


31079.6 

32941.7 

30499.0 

32654.2 
24033.6 
*6476,6 

19304.1 

21103.3 
8J97.3 

10043.3 
3419,9 
4365,0 


19663.0 

23327.0 

19351.3 

22032.4 
-21371.2 
-21297.8 
-14397,3 
-13371,8 

•6001.8 

-4872,7 

3373.8 

3062.0 

13337.4 
16474.9 

7037.4 

10131.2 

3212.3 

8405.2 

7208.5 

10099.3 

6610.4 

8913.1 

10870.3 

3363.3 
-210,7 


1432,7 

19310.3 
23042.0 

18941.8 

11848.3 

42222.8 

43632.9 


10 

10 


34.4636 
62.9193 
98.39.6 
114.1123 
YRt PLU6 
YRt PLUS 
3136.4670 
2663.0438 
1413.9134 
1102.2982 
1823.7321 


1369.1498 
3113.1173 
3724.2213 
13791.0746 
8873.1240 
10 YRS PLUS 
10 YRS PLUS 
10 YR| PLUS 
10 YRt PLUS 
17721. S240 
9341.4469 
19729.2320 
11365.3731 
69.2853 
78,4848 
1763.8194 
2692.1603 
10 YRS PLUS 
10 YR$ PLUS 
10 YRt PLUS 
10 YRS PLUS 
31819.3970 
14817,2427 


10 YRt PLUS 
81478.3860 
10 YRt PLUt 
10 YRt PLUt 
10 YRt PLUS 
10 YRt PLUS 
10 YRt PLUt 
10 YRt PLUS 
10 YRt PLUS 
10 YRt PLUS 
10 YRt PLUS 


10 YRt PLUt 
19194,4930 
9937.2710 
22699.7410 
11179.0741 
319.16)3 
260.102* 


TABLE K-83 


SCHEME A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.5 INCH CHORD, HUB SECTION, 21934 RPM, TIT = 2IOO°F, 

WCA = 0.008635 LB/SEC/BLADE (1.06# OF HOT GAS FLOW), 

TCA = 600°F, PTOT = 150 PSIA, CONDITION 3A 


ELEMENT no. 

TEMPERATURE 

STRESS 

LIPE(MRS) 

1 

1628 • 0 

•34802,7 

14*0077 

2 

1622.0 

•34625,1 

16*0599 

3 

1561. 0 

•82921,7 

93.9066 

4 

1553.0 

-32402,8 

127*9677 

3 

1366.0 

•15623,6 

10 YR$ PLUS 

6 

1388.0 

-13801,2 

10 YRS PLUS 

7 

1286,0 

10001,0 

10 YR$ PLUS 

8 

1266.0 

15332,1 

10 YR$ PLUS 

9 

1176,0 

35374,1 

10 YRS PLUS 

10 

1135,0 

45670,8 

10 YRS PLUS 

11 

1146.0 

38666,5 

10 YR$ PLUS 

12 

1092.0 

32364,6 

10 YRS PLUS 

13 

1137.0 

35024,0 

10 YRS PLUS 

14 

1085,0 

49736,7 

10 YRS PLUS 

15 

1134,0 

32214,7 

10 YRS PLUS 

16 

1092.0 

42490,3 

10 YRS PLUS 

17 

1140.0 

24902,3 

10 YRS PLUS 

18 

1114,0 

31136,9 

10 YRS PLUS 

19 

1140.0 

19191,1 

10 YRS PLUS 

20 

1124.0 

22893,3 

10 YRS PLUS 

21 

1072.0 

31156,5 

10 YRS PLUS 

22 

1051.0 

36127,9 

10 YRS PLUS 

23 

1095.0 

23236 . 6 

10 YRS PLUS 

24 

1080.0 

26683.8 

10 YRS PLUS 

23 

1667.0 

-51837,5 

9,1363 

26 

1661,0 

-52237,6 

9*8337 

27 

1623.0 

•53852,5 

18,3344 

28 

1619.0 

-53908,4 

19*9655 

29 

1545,0 

-49390,6 

256.9063 

30 

1540.0 

-48351,5 

35Q.3632 

31 

1419.0 

-$7167,2 

10 YRS PLUS 

32 

1412.0 

•15701,0 

10 YRS PLUS 

33 

1309.0 

9059,2 

10 YRS PLUS 

34 

1287.0 

14150,9 

10 YRS PLUS 

35 

1226.0 

28508,7 

10 YRS PLUS 

36 

1183.0 

38587,7 

10 YRS PLUS 

37 

1235.0 

21930,5 

10 YRS PLUS 

38 

1175.0 

36016 , 6 

10 YRS PLUS 

39 

1247.0 

12984,9 

10 YRS PLUS 

40 

1184.0 

28137,2 

10 YRS PLUS 

41 

1216.0 

14046,7 

10 YRS PLUS 

42 

1165.0 

26091,1 

10 YRS PLUS 

43 

1198.0 

11956.1 

10 YRS PLUS 

44 

1165.0 

19680,9 

10 YRS PLUS 

45 

1166.0 

13130,3 

io ‘VAf Plus 

46 

1146,0 

17887,2 

10 YRS PLUS 

47 

1079,0 

29106,2 

10 YRS PLUS 

48 

1054.0 

33061,9 

10 YRS PLUS 

49 

1095.0 

22776,2 

10 YRS PLUS 

30 

1080.0 

26394,5 

10 YRS PLUS 

51 

1063.0 

60854,0 

10 YRS PLUS 

32 

1090.0 

59126,6 

10 YRS PLUS 
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TABLE K-84 


SCHEME 


A-l CONVECTION COOLED CAST TWO CAVITY PIN FIN BLADE, 
1.5 INCH CHORD, MEAN SECTION, CONDITION 3A 


y 


•NT NQ. 

TEMPERATURE 

StRESS 

LIFE(HRS) 

1 

1797.0 

-50291.7 

12*4897 

2 

1791.0 

-50983,9 

24,1679 

3 

1796. 0 

*31383.2 

44,7433 

4 

1710.0 

-31389,5 

51.1618 

5 

1622.0 

-4972,1 

10 YR$ PLUS 

6 

1617.0 

-3203,5 

10 YRS PLUS 

7 

1477.0 

32348,2 

47012.7810 

8 

1471*0 

33477,7 

411*1.3610 

9 

1389.0 

90117.9 

17444.7990 

10 

1374,0 

93727,8 

14459.0104 

11 

1381,0 

44138,8 

57616.0010 

12 

1362.0 

49188,2 

47*08.6780 

13 

1380,0 

3*042,4 

10 YRS PLUS 

14 

13*2*0 

42951,4 

10 YR0 PLUS 

15 

1403.0 

28284,8 

10 YRS PLUS 

16 

1388. Q 

313*8,4 

10 YRS PLUS 

17 

1428.0 

{7886,3 

10 YRS PLUS 

18 

1418.0 

1*932,3 

10 YRS PLUS 

19 

1440.0 

11512,4 

10 YRS PLUS 

20 

1431.0 

13418,1 

10 YRS PLUS 

21 

1389.0 

30630,1 

10 YRS PLUS 

22 

1336.0 

36018,1 

10 YRS PLUS 

23 

1363.0 

29070,5 

10 YRS PLUS 

24 

1343.0 

33949,9 

10 YRS PLUS 

25 

1801.0 

-30459.1 

19.1507 

26 

1796.0 

-31710,1 

17,3833 

27 

1746.0 

•31682,4 

32.7701 

28 

1742.0 

•31481,5 

37,8009 

29 

1684.0 

-24159,9 

10S1.1470 

30 

1679.0 

-22747,5 

1831.8841 

31 

1620.0 

-8729,3 

10 YRS PLUS 

32 

1612.0 

-4326,9 

10 YRS PLUS 

33 

1543.0 

{0171,4 

10 YRS PLUS 

34 

1527,0 

14842,0 

10 YRS PLUS 

35 

1484.0 

20301,5 

10 YRS PLUS 

36 

1442.0 

26323.6 

10 YRS PLUS 

37 

1477,0 

13167,9 

10 YRS PLUS 

38 

1453.0 

20160,8 

10 YRS PLUS 

39 

1471.0 

9928.7 

10 YRS PLUS 

40 

1490.0 

14813,0 

10 YRS PLUS 

41 

1491.0 

9644,4 

10 YRS PLUS 

42 

1435.0 

14551,4 

10 YRS PLUS 

43 

1442.0 

4089,9 

10 YRS PLUS 

44 

1491.0 

7574,4 

10 YRS PLUS 

45 

1494,0 

4437,4 

10 YRS PLUS 

46 

1446.0 

7093,0 

10 YRS PLUS 

47 

1358.0 

29534,6 

10 YRS PLUS 

48 

1335.0 

35012,3 

10 YRS PLUS 

49 

1362.0 

274W.0 

10 YRS PLUS 

SO 

1343.0 

32723,4 

10 YRS PLUS 

91 

1381.0 

93701,3 

117S3.3210 

92 

1368.0 

99634,6 

3899,0183 
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APPENDIX L 


DETAILED BOUNDARY CONDITIONS, METAL TEMPERATURE DISTRIBUTION, AND 
COOLING FLOW DISTRIBUTION FOR THE SCHEME B-5 FINAL DESIGN ANALYSIS 


The detailed boundary conditions for the Scheme B-5 Final Designs are 
shown in Figures L- I through L-36 for the 0.75 in. (0.01905 m), 1.0 in. (0.0254 
m), and 1.5 in. (0.0381 m) chord blades. The boundary conditions include the 
relative total gas temperature, the effective film temperature where film 
cooling is applied, and the local external heat transfer coefficient at each 
element in the thermal model. The internal heat transfer coefficient and cool- 
ing air temperature distribution are also given in the boundary conditions. 

The boundary conditions are given for each of the three pressure levels 450 
psia (3.1 x I0 6 Newtons/sq m), 150 psia (1.034 x I0 6 Newtons/sq m), and 50 psia 
(3.45 x I0 5 Newtons/sq m) for a cooling air inlet temperature of 900°F (755.6°K) 
and for the I200°F (922. 2°K) cooling air inlet temperature, and 2320°F (I543°K) 
turbine inlet temperature condition. 

In Figures L- I through L-36, the hot gas heat transfer coefficient on the 
outer surface of the blade is presented without parentheses and the cooling air 
heat transfer coefficient is presented with parentheses. The effective hot gas 
temperature due to film cooling is presented with brackets and the cooling air 
temperature is presented in double parentheses. The asterisk (#) beside any 
of the symbols indicates that the conditions exist on the cooling air impinge- 
ment supply tube. The heat transfer coefficient on inner blade surface is high 
due to impingement, but the outer surface of the supply tube is only exposed 
to forced convection from the spent impingement cooling air and, therefore, has 
a low heat transfer coefficient. Where the element is located in an area where 
a separator exists, the letter (f) is used to designate conditions forward or 
toward the leading edge of the separator and the letter (a) is used to designate 
conditions aft, or toward the trailing edge, of the separator. 


The metal temperature distribution for each design point condi t ion (900°F 
(755. 6°K) cooling air inlet temperature and 150 psia (1.034 x I0 6 Newtons/sq m) 
turbine inlet total pressure) is given in Figures L-37 through L-45. 

The cooling air flow distribution at each cooling air inlet temperature 
with 150 psia (1.034 x I0 6 Newtons/ sq m) turbine inlet pressure and at the 
additional condition of reduced cooling air inlet pressure is given in Fig- 
ures L-46 through L-57. 
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riiiuic L-3 . Boundary Conditions For Fi Itn-ConvccI ion Cooled Fabricated Imp i nrjeinent 
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Filiure L -5 . ■ Boundary Conditions For Film-Convection Cooled Fabricated Impingement 
Tube Blade For Condition 2 ■ PTOT 150 PS IA 4 TCA 900°F) 

Mean Section 50'’' Span 1 
0.75 Inch Chord 
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Figure L-6. Boundary Conditions For Film-Convection Cooled Fabricated Impingement 
Tube Blade For Condition 2 ( PTOT 150 PSIA, TCA - 900° F) 

Tip Section s 75v Span) 

0.75 Inch Chord 
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Figure L-8. Boundary Conditions For Film-Convection Cooled Fabricated Impingement 
Tube Blade For Condition 3 * P TOT 50 PSIA, TCA - 900° F 
Mean Section 50 ,v 'i Span 
0.75 Inch Chord 
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■gure L-24. Boundary Conditions For Film-Convection Cooled Fabricated Impingement 
Tube Blade For Condition 4 ( PTOT = 150 PSIA, TCA = I200°F) 

Tip Section (75# Span). 

I .0 Inch Chord 




Figure L-25. Boundary Conditions For Film-Convection Cooled Fabricated Impingement 
Tube Blade For Condition I (PTOT = 450 PSIA, TCA = 900 F; 

Root Section ( 3$> Span) 

I . 5 Inch Chord 
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Figure L-27. Boundary Conditions For Film-Convection Cooled Fabricated Impingement 
Tube Blade For Condition I ( PTOT = 450 PSIA, TCA = 900° F) 

Tip Section (75$ Span) 

I . 5 Inch Chord 
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* - INDICATES CONDITIONS ON SUPPLY TUBE 
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Figure L-30. Boundary Conditions For Film-Convection Cooled Fabricated Impingement 
Tube Blade For Condition 2 (PTOT = 150 PSIA, TCA = 500°F> 

Tip Section ( 75$ Span) 

I . 5 Inch Chord 
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* - INDICATES CONDITIONS ON SUPPLY TUBE 
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Figure L-33. Boundary Conditions For Film-Convection Cooled Fabricated Impingement 
Tube Blade For Condition 3 ( PTOT = 50 PSIA, TCA = 900°F, 

Tip Section (75# Span) 

I . 5 Inch Chord 









I- nr 

Ll_ \ 
O 

cn h- 


O Ui 
H-( O'-'- 
li- O L 

Li- o 

UJ CC 
O UJ 
U Li. UJ 
01 QC 

^ P 


Li_ CO 

LU >- 
Od _j 

P8: 

=> 


2 < 2 : 
k 

< 0£T QC 

UJ H H 

I < < 
WOO 

< z z 

O H H 

. — 1 — 1 
1-0 0 
000 
zoo 


I— t/j 

z 

fit: o 

< £ 

CD O 

z z 

H-l O 
_J O 

o 

O 00 
O UJ 


X X 
XXX 
XXX 
XXX 
X^L_J 


I < oc 
o < 

f- ^ 
X 2 li. o 
X »-i < u_ 
X 



575 


F gure L-36. Boundary Conditions For Film-Convection Cooled Fabricated Impingement 
Tube Blade For Condition 4 ( PTOT = 150 PSIA, TCA = I200°F^ 

Tip Section ( 75$> Span) 

I . 5 Inch Chord 



average metal temperature t 



Figure L-37. Metal Temperature Distribution for Fi lm-Convection Cooled 
Fabricated Impingement Tube Blade 
0.75 Inch Chord 











AVERAGE METAL TEMPERATURE T p = 1528. 5°F 
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Figure L-40. Metal Temperature Distribution for Film-Convection Cooled 
Fabricated Impingement Tube Blade 
Hub Section (3$ Spin) 

J.O Inch Chord 


AVERAGE HETAL TEMPERATURE T u = 1600.9 
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Figure L-41. Metal Temperature Distribution for Film-Convection Cooled 
Fabricated Impingement Tube Blade 
Mean Section (50$ Span) 

I . 0 Inch Chord 
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Figure L-42. Metal Temperature Distribution for Film-Convection Cooled 
Fabricated Impingement Tube Blade 
Tip Section (75$ Span) 

I . 0 Inch Chord 


AVERAGE METAL TEMPERATURE T D = 1 520. 9° F 
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Figure L-43. >1etal Temperature bistribution for Film-Convection Cooled Fabricated 
Impingement Tube Blade Hub Section (3 percent Span) 1.5 Inch Chord 




AVERAGE METAL TEMPERATURE T u = 1 652. 4° F 
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Figure L-44. Metal Temperature Distribution for Film-Convection Cooled 
Fabricated Impingement Tube Blade 
Mean Section (50 percent Span) 

1.5 Inch Chord 
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Figure L-45. Metal Temperature Distribution for Film-Convection Cooled 
Fabricated Impingement Tube Blade 
Tip Section (75 percent Span) 

1.5 Inch Chord 
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Scheme B-5 Film-Convection Cooled Fabricated Impingement 
Tube Blade Flow Distribution 1.0 Inch Chord 
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Figure L-52. 


Scheme B-5 Film-Convection Cooled Fabricated Impingement 
Tube Blade Flow Distribution 1.0 Inch Chord 
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SCHEME B-5 
5 INCH CHORD 
AN SECTION 



T = 1494 
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M = 0. 14 
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M = 0.08 
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(percent of hot gas flow) 
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Figure L-54. 


Scheme B-5 Film-Convection Cooled Fabricated Impingement 
Tube Blade Flow Distribution 1.5 Inch Chord 














APPENDIX M 


DETAILED TEMPERATURES, STRESS, AND STRESS TO RUPTURE LIFE 
FOR EACH ELEMENT AND CREEP STRESS ANALYSIS RESULTS 
IN THE SCHEME B-5 FINAL DESIGN ANALYSIS 


In the Final Design, Task I phase of the study, the film-convection 
cooled fabricated impingement tube blade scheme B-5 was studied in each of 
three chord sizes. The cooling configuration was modified as required to 
obtain the maximum turbine inlet temperature capability for a turbine inlet 
total pressure of 150 psia (1.054 x 10 6 Newtons/sq- m) and a cooling air inlet 
temperature of 900°F (755.6°K). The cooling passage dimensions, impingement 
holes, film cooling holes, trailing edge discharge holes, and flow control 
orifices were finalized to give the proper flow distribution for this con- 
dition. Using the scheme B-5 blade sized for the design point condition, the 
turbine inlet temperature capability for two off-design cooling air inlet 
temperatures and two off-design turbine inlet total pressures was determined 
for each chord size. 

Using a constant turbine inlet temperature determined for the 0.75 in. 
(0.01905 m) chord blade with a cooling air inlet temperature of I200°F 
(922. 2°K) and a turbine inlet total pressure of 150 psia (1.034 x I0 6 Newtons/ 
sq m), the cooling air flow required, as a function of the cooling air inlet 
temperature, was determined for each chord size. These results were obtained 
by varying flow control orifice sizes only and maintaining a constant cooling 
passage dimension and trailing edge discharge hole size. Five additional 
conditions for the 1.0 in. (0.0254 m) chord blade were obtained by varying 
trailing edge discharge and flow control orifice sizes to obtain maximum tur- 
bine inlet temperature for three conditions and to obtain minimum cooling air 
flow required for two additional conditions. 

A heat transfer analysis was conducted for each of these final design 
conditions at the hub (five percent span), mean (50 percent span), and tip 
(75 percent span) sections of the blade. The analysis was performed using the 
AiResearch transient and steady state thermal analyzer computer program (H09I0) 
described in Appendix B. The analysis includes the effects of the hot gas 
relative total temperature with a radial gas temperature correction factor; 
convection heat transfer from the hot gas to the blade surface; spanwise and 
chordwise conduction as well as conduction through the wall; internal convec- 
tion heat transfer from the blade surface to the cooling air; and cooling air 
heatup due to heat addition and rotational acceleration. The internal con- 
vection heat transfer coefficients were calculated using the equations for 
impingement at the leading edge, impingement with crossflow in the center 
cavity, and entrance effects for the trailing edge discharge holes. Film cool- 
ing was applied at the leading and trailing edges of the blades. Each of these 
techniques is described in the analytical methods section of this report. 
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The stress analysis was conducted for each element used in the thermal 
analysis at the hub,, mean, and tip sections of the blade. The analysis was 
performed using the turbine blade elastic, inelastic, and creep stress analysis 
computer program (X0850) described in Appendix H. The initial stress at each 
element of the blade was determined based on an elastic and plastic stress 
analysis including the effects of centrifugal loads, bending moments due to 
thermal distortion, and local plastic flow of the material. For the blade 
designs in which the initial stress distribution was critical, a creep relaxa- 
tion analysis was performed to determine the time to I percent creep strain 
for the critical elements of the blade. 

The centrifugal loads for each of the blades includes the effects of the 
dead weight of the fins and the tip cap. Gas bending loads were neglected 
because these loads are small and may be cancelled out by tilting the blades. 
Bending moments due to offsetting the line of action of the centrifugal force 
as a result of thermal distortion and relaxation of stress due to local instan- 
taneous plastic flow of the material are considered in AiResearch computer pro- 
gram X0850, The creep relaxation analysis was performed according to the strain- 
hardening procedure described in Appendix H. The life tabulated at each element 
of the blade was calculated for the initial stress distribution from the minimum 
design curve of the master s t ress - ruptu re curve for IN-100 material. The stress 
life of each blade is determined by the time required to reach the 1 percent 
creep strain after critical stress redistribution due to creep for the critical 
element of the blade. The life of each turbine blade is also limited by a maxi- 
mum coating temperature limit of 1840°F (|277.8°K) for 1000 hr life. 

The metal temperatures, initial stress, and the stress to rupture life 
based on the initial stress distribution before creep relaxation is given for 
each element at each condition in the following tables. Some of the conditions 
are limited by a maximum metal temperature of I840°F (1277. 8°K) for 1000 hr 

life with IN-100 material. Other conditions were limited by the time to I 
percent creep strain for the critical elements of the blade. Where it was 
obvious from initial stress distribution analysis that the condition would be 
limited by maximum metal temperature, a creep stress analysis was not necessary. 
The initial stress distribution for conditions in which a creep stress 
analysis had been performed was used to estimate the time to I percent creep 
strain for other conditions with similar initial stress distribution results. 
Therefore, a creep stress relaxation analysis was performed for only the most 
critical stress conditions and the results were used to determine life at 
other conditions by comparison of initial stress distribution analysis results. 
The creep strain and the element stress as a function of time are shown in 
Figures M-l, M-2, M-3, M-5, M-6, M-7, M-8, M-9, M-M , M- 1 2, and M-13 for the 
critical elements of the critical stress conditions. The element numbers in 
each table and figure refer to the numbered locations at the hub, mean, and 
tip sections of the blade shown in Figures M-4, M-10, and M- 1 4 (the foldout 
pages). The condition numbers referred to in these tables are for 
identification of the hub, mean, and tip section results of each final design 
analysis. The conditions of each final design analysis are summarized in 
Table M-l. The symbol TIT refers to the hot gas turbine inlet total 
temperature, the symbol WCA refers to the total cooling air flow rate from the 
blade, the symbol TCA refers to the cooling air inlet total temperature at 
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the blade root, and the symbol PTOT refers to the hot gas turbine inlet total 
pressure. The cooling air flow distribution is expressed as the cooling air 
flow for one third of the blade span allocated to each area of the blade. The 
symbol Wc [_E refers to the flow from the impingement tube to the leading edge; 
The symbol Wq/\p refers to the flow from the impingement tube to the pressure 
side of the blade; the symbol refers to the flow from the impingement 

tube to the pressure side of the blade; the symbol Wq^S refers to the flow 
from the impingement tube to the suction side of the blade, and the symbol 
Wcte refers to the flow from the Impingement tube to the trailing edge of the 
blade. The stress levels presented in the tables of this appendix are in 
ps i and the metal temperatures are in °F. 
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TABLE M-1 

SUMMARY OF FINAL DESIGN ANALYSIS CONDITIONS FOR THE SCHEME B-5 
FI LKf-CONVECHON COOLED FABRICATED IMPINGEMENT TUBE BLADE 
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TABLE M-1 (CONTINUED) 
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TABLE M-2 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD, 

HUB SECTION, 22857 RPM, TIT = 2320°F, 

WCA = 0.021854 LB/SEC/BLADE (5 . 52% OF HOT GAS FLOW) 
TCA = I 200°F, PTOT = 150 PSIA 
CONDITION 1 AND 1A 


ELEMENT NO, 

1 

y. 

4 

5 

6 

7 

8 

9 

40 - • 

11 

12 

43 

14 

15 

16 

17 

18 

19 .. 

20 

21 

.22 

23 

24 

25 __ „ 

26 
27 
2B 

~ *9 

30 

31 

32 

33 

_ „34 __ 

“ 35 

36 

_ 37 

38 

39 

40 

41 

42 

43 

44 

45 

_46 

47 '" 

48 

49 _ _ 

50 

51 

52 

53 

54 

55 

56 ‘ 


temperature 

STRESS 

LIPE(HRS) 

1635,0 _. 

1502,7 

.....10 YRS PLUS 

1645.0 

13474,7 

721H3.Q710 

1662,0 

779(1,5 

10 YRS PLUS 

■1641.0 

. ..._ 14045,5 

66269.2290 

1601,0 

24944,0 

7715,0267 

1573,0 

32217,? 

33n9 ,2246 

1505.0 

48581,7 

849,3527 

1489,0 

52190,4 

705.0979 

15^2,0 

46861,5 

1233,9892 

„ .. 1402,0 - 

51411. B 

975,7437 

1515,0 

41627,4 

2106.4325 

1493,0 

46614,9 

1644 , 3657 


- 1513.0 

1492.0 

1511.0 
_ .4493,0 

1510.0 

1493.0 
_ -1531,0 

1520.0 

1563.0 

. 1552,0. 

1593.0 

1583.0 

1614.0 
16C6 ,0 

1629.0 

_ 1621,0 

17C2.0 

1678.0 

1677.0 

- 1654 , 0 

1622.0 
_ 1593,0 

15<5,0 

1527.0 
_ 1551*0 

1530.0 

1580.0 
_ 1557,0 

1564.0 

1539.0 
__1539,0 

1520.0 

1523.0 
1506, 0 

1538.0 

1527.0 
_ 1567, 0 

~ 1556,0 

1596.0 

1586.0 
*" 1615,0 

1606 . 0 

1628.Q 

1619.0 


41146.0 

45792.1 

41200.3 
45223 * 5 

4 1293 i h 

45142.0 
35847,7 

331.79.1 

27566.8 
30100,1 

19896.6 

22228.9 
_ 14157,0 

” 163/8,5 

9093,7 
l223«,3 
«.4P47 ? 3 
2382,6 
725,9 

7989 ,“6" 

15421.8 

24448.6 

33645.9 

39065.4 
27592*5 

34066.5 

17732.3 

24855.3 
22233i 3“ 

30002.0 
? 9 6 8 6 , 8_ 
35561 » 3 

34907.4 

40149.0 
' "31725,2 

353.67.8 
2 4 6 1 i , 3_ 

28 y 9,9 

17473.3 

20625.9 
12515,7 

15617 . 8 
9 1 77 1 6_ 

12238.3 


2413,1104 
1 9 45 , 4 n 28 
2525,2779 

2J85.9458 

2554,5241 
2115,2072 
__ 4579,0879 
3655.3332 
12123,7636 
9334,9870 
33160,6350 
22734.0880 
10 VPS PLUS _ 
73121,4500 
10 Y«S PLUS 
10 W RS PI US 

1C V R5 PLUS 
10 vr? S PLUS 
10 VPS PLUS 

“I0‘ yr$ plus '* 

69742,6880 
10653,2826 
5121. 7040 ' 
2472,0206 
16732.6720 
7030. 2305 
10 VPS PLUS 
_ 26125,6180 
78450,3950 
13663,3031 
14664.2543 
” '6612,9783 

7056.1871 
3462,2912 
9542.9027 
5957,2142 

208^5 , 4350 

13113, 04B1 
70674.2160 
__ 31220.5490 
1C VPS PLUS 
10 YRS PLUS 
„10 YRS PLUS 
10 YRS PLUS 


leading 

EDGE 

W CLE 

PRESSURE 

SIDE 

W CAP 

SUCTION 

SIDE 

W CAS 

TRAILING 

EDGE 

W CTE 


= 0.0023 LB/SEC/BLADE (0.581$ OF HOT GAS FLOW) 

= O.OOI8I I LB/SEC/BLADE (0.457$ OF HOT GAS FLOW) 
= 0.002481 LB/SEC/BLADE (0.626$ OF HOT GAS FLOW) 
= 0.00118 LB/SEC/BLADE (0.298 <f> OF HOT GAS FLOW) 
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SCHEME B-5 


element no 


TABLE M-3 

FILM-CONVECTION COOLED FABRICATED 
IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD, 
MEAN SECTION, CONDITION I AND 1A 

STRESS 


TEMPERATURE 


1 

1754,0 

2 

1713,0 

3 

1735,0 

4 

1711.0 „ 

5 

1655,0 

6 

1629,0 

7 

1543, Q 

8 

1530.0 

9 

15?2.0 

10 

1510.0 

11 

1554,0 

12 

1539,0 

13 

1577,0 

14 

1561,0 

15 

1588.0 

16 

17 

1573.0 

1591. 0 

ift 

1574,0 

_ 19 

1621. P 

20 

1606,0 

21 

1657,0 

22 

1645.0 

23 

1693,0 ' 

24 

1603,0 

25 

1720.0 

26 

1710.0 

27 

1738,0 

28 

1728,0 

29 

1768,0 

30 

1742,0 

31 

1742,0 

ilift'h 


33 

34 

35 ” 

36 

37 

38 

39 


1687.0 

1664.0 
160*.0 
1594 i 0 

1642.0 

1623.0 

1668.0 

1647,0 


•12047,5 

-297,0 

-6385,9 

298,4 

16220.6 

23823.7 

46603.5 

49375.8 

50353.2 

52647.0 

41055.9 

44114.0 
_ 35256,9 

38676.6 

32940.0 

36179 , 8 

32955.1 
36856,5 

24986.7 

28253 . 7 

14839.3 

17927.2 
4713,2 
7152,8 

-2392,7 
188,9 
-6751,3 
-4129,2 
•18196,8 
-10699,1 
-13306,7 
” -6163,6 

1025.7 

8415.8 
2*703,2“ 

268B6 , 3 
7652,7 
1454319 
-258,2 


LJFEtHRS) 

6813,8428 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
21634,3440 
4695,3534 
428,0538 
382.9773 
400.6961 
372,9650 
818,5665 
729,7373 
1523,8523 
1088,8504 
1899,8943 
1380,8636 
1750.8586 
1158,7579 
4506,4672 
3125.3044 
32946.7960 
16001,9739 
"10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
6 * 6 , 9 1 2 

14208,5494 
6116,9107 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
12591,6144 
6090.6373 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 


41" 

162870 

“14095,6 

10 YRS PLUS 

42 

1606,0 

21857,5 

13198,6313 

43 

1586,0 

28689,3 

5082,1064 



- 1575,0 ' 

525.2,7^ 

2,20.5363 

45 

1597,0 

27538,3 

4876.1,16 

46 

1500,0 

32894,0 

2368,1615 

47 ~ 

1626.0 

19688, 6 

* 13819,4731 

48 

1615,0 

24375,3 

6020,3046 

49 

1664,0 

10058,2 

10 YRS PLUS 

.50 ~ 

“1651.0 * 

14639,2 “ 

* 41341.0920 

51 

1698,0 

1060 , 3 

10 YRS PLUS 

52 

1687,0 

4830,2 

10 YRS PLUS 

53 

“ 1721,0 

•4463,5 

10 YRS PLUS 

54 

1712.0 

-1340,1 

10 YRS PLUS 

55 

1739,0 

•8479,8 

59617,4560 

36 

~ 1730,0 

•5511,1 

* 10 YRS PLUS 


LEADING 

EDGE 

W CLE 

PRESSURE 

SIDE 

W CAP 

SUCTION 

SIDE 

W CAS 

TRAILING 

EDGE 

W CTE 


0.00215 LB/SEC/BLADE (0.543$ OF HOT GAS FLOW) 
0.001684 LB/SEC/BLADE (0.425$ OF HOT GAS FLOW) 
0.002236 LB/SEC/BLADE (0.565$ OF HOT GAS FLOW) 
0.00113 LB/SEC/BLADE (0.285 % OF HOT GAS FLOW) 
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Hi] 


FIGURE M-2. CREEP' STRESS AND STRAIN VARIATION WITH TIME FOR THE CRITICAL ELEMENTS AT THE MEAN SECTIO 
OF THE 0.75 INCH CHORD SCHEME B- 5 BLADE. 
















TABLE M-4 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD, 



TIP SECTION, 

CONDITION 

1 AND 1A 

ELEMENT 

NO* temperature 

STRESS 

LIFE(HRS) 

1 

1619.0 

-19673.8 

131.6188 

2 

1767.0 

*13780.7 

1757.7233 

3 

1782.0 

-10393.9 

5803.8945 

4 

1763.0 

-5761.7 

10 YR$ PLUS 

5 

1665.0 

16249,8 

9874.5932 

6 

1666.0 

21204,6 

3159.3850 

7 

1563.0 

49354,5 

164,5545 

6 

1556.0 

49796.7 

182.6616 

9 

1550.0 

50240,2 

197.7433 

10 

1542.0 

51063,0 

211.6459 

11 

1599.0 

36559,5 

648,6914 

12 

1569.0 

38054,8 

604.3139 

13 

1626.0 

29268, i 

1575,6368 

14 

1615.0 

31510,1 

1288.3157 

15 

1634.0 

27909,8 

1718,5154 

16 

1624.0 

29824,3 

1471,4309 

17 

1627.0 

31356,7 

98Q.5206 

18 

1611.0 

35295.6 

629,0827 

19 

1662.0 

21732,9 

3129.0969 

20 

1651.0 

24089,8 

2514.3427 

21 

1707.0 

9281,4 

75536.9990 

22 

1694.0 

" 12293,6 

29971.3110 

23 

1739.0 

742.2 

10 YRS PLUS 

24 

1728.0 

3129,9 

10 YR5 PLUS 

25 

1760.0 

-4390,0 

10 YRS PLUS 

26 

175D.0 

-2241,3 

10 YRS PLUS 

27 

1775.0 

-7601.5 

45263,5470 

28 

i765.0 

-5192,5 

10 YRS PLU5 

29 

1826,0 

-21370.5 

69*2949 

30 

1802,0 

-20516.7 

148.0395 

. - 3l 

1787.0 

-21391,8 

' 165.1717 

32 

1772.0 

-16575,8 

1033,0062 

33 

1733.0 

-9256,1 

39031,4050 

34 

1716.0” 

-3337,2 “ 

10 YRS PLUS 

35 

1639.0 

15309,3 

45589 ,3870 

36 

1629.0 

19447.1 

14610.6800 

37 

1671.0 

■“ 1774,7 

' 10 YRS PLUS 

38 

1659.0 

6716,7 

10 YRS PLUS 

39 

1696.0 

-4678,2 

10 YRS PLUS 

~40 

1663.0 

431 *2 

10 YRS PLUS 

41 

1660.0 

9359,3 

10 YRS PLUS 

42 

16.7,0 

14598,6 

. 46718,4740 

43 

1635.0 

19778,6 

11131.2412 

44 

1627.0 

23314,5 

5519,0601 

45 

1635.0 

22035,6 

5889,5740 

46 

1618.0 

2B654.5 

2209,3838 

47 

1669.0 

13940,3 

32370.2010 

48 

1656.0 

18934,6 

8534,8232 

.. 49 

1711.0 

3227,6 

10 YRS PLUS 

50 

1698.0 

7906,8 

10 YRS PLUS 

51 

17.1.0 

-3745,2 

10 YRS PLUS 

52 

1730.0 

403.5 

10 yrs plus 

53 

1761.0 

-8042,0 

46785.7710 

54 

„ 1751.0 

-4404,3 ..... 

10 YRS PLUS 

55 

1776.0 

-10566,7 

6362.0697 

56 

1766.0 

-7168,6 

78293,6090 


leading edge w cle 

PRESSURE SIDE W CAp 
SUCTION SIDE W CA$ 
TRAILING EDGE W CTE 


= 0.0019 LB/SEC/BLADE (0.48$ OF HOT GAS FLOW) 

= 0.00169 LB/SEC/BLADE (0.427$ OF HOT GAS FLOW) 

= 0.002181 LB/SEC/BLADE (0.551$ OF HOT GAS FLOW) 
= 0.001 I I LB/SEC/BLADE (0.28# OF HOT GAS FLOW) 
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FIGURE M-3. CREEP STRESS AND STRAIN VARIATION WITH TIME FOR THE CRITICAL ELEMENTS AT 
OF THE 0.75 INCH CHORD SCHEME B-5 BLADE. 





















TABLE M-5 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD, 

HUB SECTION, 23980 RPM, TIT = 2600°F 

WCA = 0.02454 LB/SEC/BLADE (6.52 # OF HOT GAS FLOW) 

TCA = 900°F, PTOT = 150 PSIA, CONDITION 2 


ELEMENT NO. 

TEMPERATURE: 

STRESS 

LIEE(HPS) 

1 

1683.0 

“12774 , 5 

32973.0700 

2 

1613.0 

7675. 5 

10 YRS PLUS 

3 

1647,0 

-3472.9 

10 YRS PLUS 

4 

1609.0 

7782.5 

10 YRS PLUS 

5 

155>2.0 

20601.1 

81690,9510 

6 

iSni.o 

33671.7 

17331.4200 

7 

1387,0 

60076,0 

3098.8727 

8 

1357.0 

67199.7 

1875.6668 

9 

1376.0 

58391.9 

5625.6497 

ID 

1341.0 

66609,5 

3392,7634 

11 

1397,0 

49361.1 

15912.3469 

12 

1358.Q 

56318,0 

10151,7652 

13 

1391,0 

48797.8 

21101. 6B5Q 

14 

1352.0 

57610.3 

13638.6511 

15 

1385,0 

49239,4 

23373.1720 

16 

1354.0 

56196,4 

16945.9120 

24773.7050 

17 

' 1382,0 

49422.5 

18 

1350*0 

56787,1 

1719Q . 4940 

19 

1416 .0 

40477.9 

43977.3170 

20 

1395.0 

44904.6 

37686.7990 

21 

1463.0 

26475.4 

10 YRS PLUS 

22 

1443.0 

32977 , 9 

10 YRS PLUS 
""10 YRS PLUS 

23 

i5l0.0 

16562.7 

24 

1495.0 

19904.0 

10 >RS PLUS 

25 

1545,0 

7847,8 

10 YRS PLUS 

- 26 -- 

’ ~ ' 1530.0 “ 

' -- 11405.3 ' 

10 YRS PLUS 

27 

1571.0 

1468,2 

10 YRS PLUS 

28 

1555.0 

5333.2 

10 W RS PLUS 

r. ** n n t < 


i7i6« u "“72399,4 b?3»932I 


30 

166V.Q 

-10487.2 

10 V 'RS PLUS 

31 

1671.0 

-14218.9 

27971.9940 

32 " 

1631.0' 

-1912.5 

10 YRS PLUS 

33 

1581.0 

8576,8 

10 YRS PLUS 

34 

1530,0 

22588,3 

10 YRS PLUS 

35 " 

1451.0 

37 1 4 8 . 7 

33ni5 . 1*80 

36 

1419.0 

46343,2 

14-.66.7151 

37 

1453.0 

28785.7 

10 YRS PLUS 

38 

1417.0 

39449,3 

52985.5360 

39 

1503.0 

11464,5 

10 fn S PLUS 

40 

1463.0 

23468.5 

10 YRS PLUS 

41 

“ 1476.0 

18209.6 

10 YRS PLUS 

42 

1433.0 

31174.0 

10 YRS PLUS 

43 

1437.0 

29131,2 

10 YRS PLUS 

44 

- 1402.0 

39515.3 

82495,4440 

45 

1405.0 

38542,4 

10 YRS PLUS 

46 

1373.0 

48050,0 

41912.3350 

47 

1428,0 

33624,0 " 

10 YRS PLUS 

48 

1408.0 

39640.9 

66573.9240 

49 

1470,0 

23492,8 

10 YRS PLUS 

" 50 

- ' "1451.0 

29313,6 

10 YRS PLUS 

51 

1516.0 

12273.3 

in YRS PLUS 

52 

1500.0 

17245,4 

10 YRS PLUS 

53 

1547,0 

5069.8 

"10 YRS PLUS 

54 

1531.0 

9834,7 

10 YRS PLUS 

55 

1568,0 

354.0 

10 YRS PLUS 

. 56 

'1552.0 

5088,0 

* 10 YRS PLUS 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


W CLE = °‘ 00254 LB/SEC/BLADE (0.675# OF HOT GAS FLOW) 

W CAP = °* 002 LB/SEC/BLADE (0.53 OF HOT GAS FLOW) 

W CAS = 0.00274 LB/SEC/BLADE (0.728# OF HOT GAS FLOW) 
W = 0.00127 LB/SEC/BLADE (0.337# OF HOT GAS FLOW) 

w I t 
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TABLE M-6 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD, 
MEAN SECTION, CONDITION 2 


ELEMENT NO. 

TEMPERATURE 

stress 

L I PE < HRS ) 

1 

1728.0 

-25415,5 

287.6928 

2 

1657.0 

-4982,4 

10 YP$ PLUS 

3 

1700. 0 

-17562,0 

4337,6473 

4 

1659,0 

-5925.1 

10 YRS PLUS 

5 

1581.0 

15101,4 

10 YR$ PLUS 

6 

1536,0 

26602,9 

31875.7150 

7 

1404.0 

58605,9 

2464,3731 

a 

13*2*0 

63567,6 

1626.1736 

9 

1366*0 

64998,3 

2085.5426 

10 

13.7,0 

67825,6 

2230.5651 

11 

1406,0 

■>3102.4 

6227.1567 

12 

13*2.0 

58265,3 

4987.6557 

13 

1440.0 

43984,9 

11596.1380 

14 

1*13.0 

49862.2 

9008.6495 

15 

1455,0 

40274.9 

14346,0245 

16 

1430.0 

45755.7 

11370.3699 

17 

1460.0 

39449,6 

14804.6237 

18 

1 4?8 , 0 

46906.5 

9837,3564 

19 

1504. 0 

28683,2 

49709,3710 

' 20 " 

1400.0 

33980.7 

29525.3330 

21 

1559,0 

14954,8 

10 yrs plus 

22 

1536,0 

20234,8 

10 YRS PLUS 

23 

1612, 0 

1178,6 

10 YPS PLUS 

24 

1595,0 

5347.2 

10 TPS PLUS 

25 

1652. D 

-9954,0 

10 YRS PLUS 

26 — 

1635,0 

-5409,1 

10 YP5 PLUS 

27 

1681.0 

-17726,0 

6702.4575 

28 

1664.0 

-13125,« 

48 c 70,6490 

c ’ ~ ~ 

175i * u 

-29571,9 

72.3134 

30 

1706.0 

-21594,0 

K 73 . 0621 

31 

1713.0 

-26873,1 

304,3243 

32 

1674,0 

-15099,7 

19265.4770 

33 

1633.0 

-5966,3 

10 YRS PLUS 

34 

1595,0 

5736.5 

10 yrs PLUS 

35 

1511,0 

23177,3 

■■ 10 YRS PLUS 

36 

1485.0 

30850,9 

52559,6630 

37 

1556.0 

5472.0 

10 YRS PLUS 

38 

‘ * 1524,0 ~ 

15198,2 

"10 YRS PLUS 

39 

1600.0 

-7518,3 

10 "PS PLUS 

40 

1564,0 

3501.1 

10 yrs PLUS 


1534.0 

11649,7 

10 yrs PLUS 

42 

1497,0 

22625,6 

10 YRS PLUS 

43 

1467,0 

31133.9 

83746.9630 

44 

1447,0 

37490.8 

' • “-34293.1570 

45 

1473,0 

31238,6 

68399,6130 

46 

1441,0 

40567,0 

20528.3520 

47 

1513.0 

‘ 22311.7 

’ ”10 YPS PLUS 

46 

1490.0 

29210.0 

66242.4230 

49 

1569.0 

6678.6 

10 YRS PLUS 

50 ' 

1547.0 

15494,0 

' 10 YRS PLUS 

51 

1621.0 

-4407,7 

10 YRS PLUS 

52 

1602.0 

1946.9 

10 YRS PLUS 

53 

1656,0 

-13535,2 

52468,4150 

54 

1639,0 

-7876.0 

10 YRS PLUS 

55 

1663.0 

-20254,2 

2750.1255 

56 

1666.0 

-14794,2 

26337,4630 


LEADING EDGE W CLE = 0.00254 LB/SEC/BLADE (0.675# OF HOT GAS FLOW) 
PRESSURE SIDE W CAp = 0.00186 LB/SEC/BLADE (0.494# OF HOT GAS FLOW) 
SUCTION SIDE W CA$ = 0.00247 LB/SEC/BLADE (0.656# OF HOT GAS FLOW) 
TRAILING EDGE W CJE = 0.00127 LB/SEC/BLADE (0.337# OF HOT GAS FLOW 
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TABLE M-7 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD, 
TIP SECTION, CONDITION 2 


ELEMENT no. 

TEMP£n*TURE 

stress 

Lire(HPS) 

1 


-26744.8 

29.3360 

2 

17S9.0 

-26703.8 

105.9481 

3 

1759.0 

-25981,7 

124.5902 

4 

1726.0 

-17983,9 

1992.0103 

5 

1608.0 

15617,8 

10 YRS PLUS 

6 

1375,0 

23739.4 

203 1 8.1*30 

7 

1414,0 

62444,4 

906,6311 

B 

1401,0 

63766,0 

1038.7052 

9 

137B.0 

66645,4 

1132.0203 

ID 

1365.0 

68120,1 

1239.3487 

11 

1458. 0 

47521.3 

3724.9607 

12 

1441,0 

50608.7 

3518.9758 

13 

1497.0 

38272.8 

6769. 0°92 

14 

1478.0 

41915,2 

5588,7621 

13 

1508.0 

36463,0 

7523.36Q8 

16 

1491,0 

39575,8 

5939.5937 

17 

1499.0 

40045.3 

4277.1478 

18 

1471.0 

46J71.7 

3264,1732 

19 

1553.0 

27032.4 

17907.7700 

.... . 

1532.0 

31431,4 

12040,2172 

21 

1621.0 

9547,7 

10 YRS PLUS 

22 

16CU.0 

14863, B 

10 YPS PLUS 

23 

- 1670.0 

-4186.7 

10 YRS PLUS 

24 

1651.0 

514,9 

10 YRS PLUS 

23 

1700.0 

-12052.1 

26626.9440 

.... ..... 26 - 

16*3 » 0 

-7893,1 

10 YRS PLUS 

27 

1725.0 

-18215,8 

1893,0208 

28 

1707.0 

-13504.0 

13885.5037 

29' 

" ” 1B2B.0 

-27100.6 

21.5731 - 

30 

1787.0 

-28689.7 

3 J , 500 1 

31 

1770.0 

-30249,4 

41.0973 

32 * 

1742.0 

-29303.9 

93.8134 

33 

1695.0 

-22822.8 

1089.2731 

34 

1666.0 

-13302.8 

43392.5700 

35 

1546.0 

15394,2 

10 YRS PLUS 

36 

1529.0 

21032.3 

10 YRS PLUS 

37 

1590.0 

-874,9 

10 YRS PLUS 

38 " 

1570.0 

5896,4 

10 YRS PLUS 

39 

1633,0 

-12717.6 

10 YRS PLUS 

40 

1612.0 

-5055,6 

10 YRS RLUS 

4i 

1573.0 

7599,4 - 

- 10 YRS PLUS 

42 

1550.0 

15110,3 

10 YRS PLUS 

43 

1528.0 

22364, B 

10 YRS PLUS 

- 44 “ 

“ ~ 1515.0 

26977,6 

53340.9510 

45 

1518.0 

27354,6 

44919,6130 

46 

1487.0 

36993.5 

12047.0268 

47 

1561,0 

18553,0 

10 YRS PIUS 

48 

1539.0 

25503.3 

37480.4130 

49 

1628.0 

1B68.7 

10 YRS PLUS 

50 

16G5.0 

9726.7 

10 YRS PLUS 

51 

1673,0 

-9583.6 

10 YRS PLUS 

52 

1654.0 

-2854,1 

10 YRS PLUS 

53 

1703. D 

-16827,0 

5156.5235 

54 

1685.0 

-10659,9 

63098, 6010 

55 

1726,0 

-21601,1 

659,5988 

’56 

1708,0 

-15744,7 

6485.9136 


LEADING EDGE W CLE = 0.0023 LB/SEC/BLADE (0.61 I# OF HOT GAS FLOW) 

PRESSURE SIDE W CAp = 0.00187 LB/SEC/BLADE (0.497# OF HOT GAS FLOW) 

SUCTION SIDE W CA$ - 0.00241 LB/SEC/BLADE (0.64# OF HOT GAS FLOW) 

TRAILING EDGE W = O.OOI27 LB/SEC/BLADE (0.337# OF HOT GAS FLOW) 

i L 
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TABLE M-8 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD, 

HUB SECTION, 25016 RPM, TIT = 2870°F, 

WCA = 0.02831 LB/SEC/BLADE (7.87$ OF HOT GAS FLOW) 
TCA = 600 °F , PTOT = 150 PSI, CONDITION 3 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


element 

NO, TEMPERATURE 

STRESS 

L I FE < MRS ) 

1 

1652.0 

-26271,5 

1542,3631 

2 

1547.0 

2602,1 

10 YRS PLUS 

3 

1606.0 

-15060,6 

10 YRS PLUS 

4 

1547.0 

536,7 

10 YRS PLUS 

5 

14 M ,0 

13113,2 

ID YRS PLUS 

6 

1406,0 

32876,7 

10 YRS PLUS 

7 

1249.0 

69026,4 

37905,6200 

8 

1203.0 

77750,4 

20044. l«7o 

9 

1225,0 

68471,6 

10 YRS PLUS 

10 

1174.0 

77744.1 

76266,4^40 

11 

1226,0 

62515,9 

10 YRS PLUS 

12 

1196.0 

66235,2 

10 YRS PLUS 

... .. 13 

1239.0 

55222,3 

10 YRS PLUS 

14 

1182,0 

66044,9 

10 YRS PLUS 

15 

1227.0 

56187.0 

10 YRS PLUS 

16 

H^l.O 

66355,4 

10 Y»S PLUS 

17 

1218.0 

57110,4 

10 YR5 PLUS 

18 

1167,0 

68409,0 

10 YRS PLUS 

19 

1261.0 

44678,4 

io yrs plus 

20 

1220.0 

52213,4 

10 YRS PLUS 

21 

1315.0 

30603,2 

10 YRS PLUS 

22 

1266.0 

37090,3 

10 YRS PLUS 

23 

1379.0 

14558,0 

10 YRS PLUS 

24 

1357.0 

19236,3 

10 YRS FLUS 

25 

1426.0 

2966,9 

10 YRS PLUS 

26 

1403,0 

8315,4 

10 YRS PLUS 

27 

1461,0 

"5820,0 

10 YRS PLUS 

28 

1436.0 

82,5 

1C YRS PLUS 

29 

1649,0 

-35870,3 

‘ $3.0091 

30 

1626.0 

-20649,7 

10500,9255 

31 

1635.0 

-27105,4 

1989.8922 

32 

* 1574.0 

' "9620.0 

10 YPS PLUS 

33 

1505.0 

3571,2 

10 YRS PLUS 

34 

1428,0 

23927,7 

10 YRS PLUS 

35 

1334,0 

39907,4 

10 YRS PLUS 

36 

1284.0 

53933,8 

10 YRS PLUS 

37 

1325,0 

31058,0 

10 YRS PLUS 

38 

1272,0 

46332,1 

10 YRS PLUS 

39 

1399,0 

5631,2 

io yrs plus 

40 

1339,0 

22313,5 

10 yrs plus 

4 1 

1362,0 

12933 , 4 

io yrs plus* 

42 

1298.0 

31318,7 

10 YRS PLUS 

43 

1308,0 

26481,8 

10 YRS PLUS 

44 

1256,0' 

41659,0 

10 YRS PLUS 

45 

1251,0 

41783,8 

10 YRS PLUS 

46 

1201. 0 

56510,4 

10 YR$ PLUS 

47 

1280,0 

3491?, 5 

10 YRS PLUS 

48 

1247.0 

44651,5 

10 YRS PLUS 

49 

1327,0 

23363,3 

10 YRS PLUS 

5o 

1296,0 

32403,4 ' 

" 10 YPS PLUS 

51 

1389,0 

6593,0 

10 YRS PLUS 

52 

1365,0 

15463,7 

10 YRS PLUS 

53 

1429.0 

-711,4 

’ ~ 10 YRS PLUS 

54 

1405.0 

6068,9 

10 YRS PLUS 

55 

1457.0 

-7294,1 

10 YPS PLUS 

'56 

1433.0 

-511,2 

10 YRS PLUS 


W £LE = 0.00289 LB/SEC/BLADE (0.803$ OF HOT GAS FLOW) 
W CAp = 0.002264 LB/SEC/BLADE (0.629$ OF HOT GAS FLOW) 
W CA$ = 0.003104 LB/SEC/BLADE (0.863$ OF HOT GAS FLOW) 
W CTE = 0.00144 LB/SEC/BLADE (0.4$ OF HOT GAS FLOW) 



TABLE M-9 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD, 
MEAN SECTION, CONDITION 3 


element 

MO. TEMPERATURE 

1 

1674.0 

z 

1568.0 

3 

1640.0 

4 

1577,0 

5 

14*5.0 

6 

1417.0 

7 

1248.0 

a 

1215.0 

9 

1200,0 

in 

1166.0 

li 

1232.0 

12 

1198.0 

13 

1271,0 

14 

1232,0 

15 

1289, 0 

16 

1253.0 

17 

1292,0 

IB 

1242,0 

19 

1350,0 

20 

1352,0 

21 

1413.0 

22 

1379,0 

23 

14A5.0 

24 

14S9.0 

25 

1536,0 

26 

1510.0 

27 

1574,0 

28 

1549,0 

£, - 

4 703 , n 

30 

1635.0 

31 

1652.0 

32 

1593.0 

33 

1540,0 

34 

1484,0 

35 

1388,0 “"" 

36 

1349,0 

37 

1440,0 

38 

1393.0 

39 

1505 » 0 

40 

1452.0 

41 

1413,0 ~ ' 

42 

1360.0 

43 

1373,0 

44 

1293,0 

45 

1315,0 

46 

1264,0 

47 

1362.0 

48 

1326,0 

49 

1428.0 

50 

1395,0 

51 

1497,0 

52 

1469,0 

53 

1541,0 

54 

1516,0 

55 

1577.0 

56 

1552,0 


stress 

LIFE(RRS) 

-37264,4 


88, 

3T44 

-7989,6 

10 

YRS 

PLUS 

-73697,6 

1246. 

5523 

-11209,7 

10 

YRS 

PLUS 

10300,3 

10 

YUS 

PLUS 

77547,7 

10 

YUS 

PLUS 

66154,4 

46968, 

dr. 40 

75344,4 

31237, 

64Q0 

76104,2 

44-186, 

0*30 

78B26.7 

74347,4520 

64407,7 

10 

Y«S 

PLUS 

72272,5 

10 

YPS 

PLUS 

52465,2 

10 

YRS 

PLUS 

61630,4 

10 

YRS 

PLUS 

47026,3 

10 

YPS 

PLUS 

55371,4 

10 

YRS 

PLUS 

45959,9 

to 

YRS 

PLUS 

58172,8 

10 

YRS 

PLUS 

31079,4 

10 

YRS 

PLUS 

39710,7 

10 

YRS 

PLUS 

15421,5 

10 

YPS 

PLUS 

23036,2 

10 

YRS 

PLUS 

-2839,5 

10 

YRS 

PLUS 

3007,9 

10 

YRS 

PLUS 

-15758,5 

10 

Y*S 

PLU5 

" -9563,7 

10 

YRS 

PLUS 

-25451,5 

14318, 

,9^13 

-19334,0 

10 

YPS 

PLUS 

-- -JR5! 5 t 7 


34, 

,6006 

-28786,2 

1 3 88 , 

,6710 

-37205,0 


151, 

,3770 

’ -19733,1“ * 

‘ “ 34499, 

,5?B0 

-9148,9 

10 

VPS 

PLUS 

5763,1 

10 

YPS 

PLUS 

24957,8 

10 

YP$ 

PLUS 

35561,0 

10 

YP$ 

PLUS 

4274,9 

10 

YR5 

PLUS 

17475,8 

10 

YPS 

PLUS 

-15727,9 

10 

W RS 

PLUS 

-463,0 

10 

YRS 

PI. US 

8263,9 “ 

10 

YPS 

PLUS 

22812,7 

10 

VPS 

PLUS 

31665,7 

10 

vps 

PLUS 

40680,2 

10 

YPS 

PLUS 

34644,2 

10 

YPS 

PLUS 

49008,4 

10 

YPS 

PLUS 

"23644,2 

10 

YRS 

PLUS 

33735,5 

10 

YPS 

PLUS 

7860,1 

10 

YPS 

PLUS 

" 17114,7 

10 

YRS 

PLUS 

-9161,0 

10 

YRS 

PLUS 

-1176,3 

10 

YPS 

PLUS 

-19772,7 

10 

YPS 

PLUS 

-I25fi0,3 

10 

YPS 

PLUS 

-284B3.7 

6768 

.0697 

-21366,5 

65347 

,7420 


leading 

EDGE 

W CLE 

PRESSURE 

SIDE 

W CAP 

SUCTION 

SIDE 

W 

CAS 

TRAILING 

EDGE 

w 

CTE 


= 0.003 LB/SEC/BLADE (0. 834$ OF HOT GAS FLOW) 

= 0.002107 LB/SEC/BLADE (0.586$ OF HOT GAS FLOW) 
= 0.002797 LB/SEC/BLADE (0.777$ OF HOT GAS FLOW) 
= 0.00146 LB/SEC/BLADE ( 0.406$ OF HOT GAS FLOW) 
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TABLE M-IO 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD, 
TIP SECTION, CONDITION 3 


ELEMENT 

NO, TF.MPENATlinE 

stress 

UFE(HRS) 

1 

1775.0 

-34192.4 

16.6687 

2 

1686,0 

"34216,9 

125,7831 

3 

1700,0 

-34517,4 

n5,oi07 

4 

1649,0 

-22732.0 

3531,7507 

5 

1504.0 

14114,6 

10 YRS PLUS 

6 

1453,0 

26461,0 

10 YPS PLUS 

7 

1248,0 

74040,9 

137«J.rtftio 

B 

1228.0 

76197,5 

78277,3 

16901.0170 

9 

1203.0 

25053.6720 

10 

1183.0 

79848,4 

35325.7700 

11 

1290,0 

55392,9 

10 YPS PLUS 

12 

1266,0 

60252,6 

10 YPS PLUS 

13 

1334,0 

43072,0 

10 YRS PLUS 

14 

1307,0 

48501,8 

10 YPS PLUS 

15 

1343.0 

40727,5 

10 YRS PLUS 

16 

1317,0 

45953,2 

10 YRS PLUS 

17 

1318.0 

47474,6 

10 YRS PLUS 

18 

1271,0 

58402,4 

10 YRS PLUS 

19 

1387,0 

29948,6 

10 YRS PLUS 

20 

1353, U 

37333,2 

10 YRS PLUS 

21 

1468,0 

974?,7 

10 YRS PLUS 

22 

1433,0 

17539,7 

10 YRS PI US 

23 

1532,0 

" -6537,0 

10 YRS PLUS 

24 

1503,0 

-133,4 

-16699,2 

10 YRS PLUS 

25 

1572,0 

10 YRS PLUS 

26 

' 1545.0 

” -10571,8 

10 YRS PLUS 

27 

1606,0 

-25445,3 

6058.2595 

28 

1577,0 

-18179,3 

10 YRS PLUS 



1788.0 

-34281 , 0 *“ 

12.3453 “ 

30 

1724, 0 

-36919,1 

29.8085 

31 

1708,0 

-38516,4 

30.8566 

32 

~ ” 1666,0 

“-37367,0 

104.5106 * 

33 

1611,0 

-26619,3 

4116.6314 

34 

1568.0 

-13908,9 

10 YRS PLUS 

35 

1422.0 

1 7 18 1 , 5 ’ 

10 YRS PLUS 

36 

1397,0 

2458B , 2 

10 YPS PLUS 

37 

1464,0 

-817,0 

10 YRS PLUS 

38 

14 35*0 

8137, 9“ 

10 YPS PLUS 

39 

1531,0 

-20302,2 

10 YRS PLUS 

40 

1501,0 

-10985,0 

10 YPS PLUS 

"41" 

1448,0 

2620,5 

1C YRS PLUS 

42 

1415,0 

12577,0 

10 YRS PLUS 

43 

1385,0 

20321,5 

10 YRS PLUS 

44 

13M(0 

26906,4 

‘ 10 YRS PLUS 

45 

1347,0 

31242,2 

10 YRS PLUS 

46 

1297.Q 

45783,8 

10 YRS PLUS 

47 

1399,0 

19880,0 " 

’10 YRS PLUS 

46 

1363.0 

30160,2 

10 YRS PLUS 

49 

1478,0 

1064,9 

10 YRS PLUS 

50 

1442.0 

11334,5 

10 YRS PLUS 

51 

1537,0 

-13020,5 

10 YRS PLUS 

52 

1507.0 

-4016,3 

io yrs plus 

53 

T ~ 1577.6" 

-22544,1 

25019.8600 

54 

1546,0 

-13896,9 

10 YRS PLUS 

55 

1607.0 

-29362,5 

2522.3031 

56 

1576.0 

-20676,6 

38273.8090 


LEADING 

EDGE 

W CLE 

= 0.00285 

PRESSURE 

SIDE 

W CAP 

= 0.00212 

SUCTION 

SIDE 

W CA$ 

= 0.00273 

TRAILING 

EDGE 

W CTE 

= 0.00155 


LB/SEC/BLADE (0.792$ OF HOT GAS FLOW) 
LB/SEC/BLADE (0. 589$ OF HOT GAS FLOW) 
LB/SEC/BLADE (0.759$ OF HOT GAS FLOW) 
LB/SEC/BLADE (0.431# OF HOT GAS FLOW) 
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TABLE M-l I 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD, 

HUB SECTION, 23980 RPM, TIT = 2600°F, 

WCA = 0.07362 LB/SEC/BLADE (6.52 $ OF HOT GAS FLOW) 
TCA = 900°F, PTOT = 450 PSIA, CONDITION 4 


ELEMENT NO'. ' TEMPEaiTjRE STRESS LlTEtHPST 


1 

1656.0 

_ 2 

1 5 ? 9 , 0 

3 

1617.0 

4 

1542.0 

^ 

1536.0 

ft 

1424.Q 

7 

1349.0 

T 

' 1279. o 

9 

1356.0 

l r 

12*1.0 

ii 

1 4 0 1 . 0 

12 

1315.0 

13 

13ft 1 , 0 

~"1* ' 

1204.0 

15 

1 3f>3 . 0 

16 

1292. 0 

“ - • - 

1340.0 

IB 

1265. g 

19 

1369.0 

— Z'o 

l3l7 . 0 

21 

1413.0 

22 

1362.3 

23 

1 4 ft 9 . j 

24 

1429.0 

25 

1504 , Q 

— * “26 ' 

1463.3 

27 

1537.0 

2B 

1492* 0 

'29 

1692 * 0 

30 

1611*0 

31 

16*5.0 

^ 32 

J595 f ~g — 

33 

1550. Q 

34 

1430*0 


■ « a * 7 n — • - 

35 

1 * 1 7 • D 

36 

1342. 0 

37 

1447.0 

- 3B 

~ 13667 0 

39 

1523.0 

40 

1434.0 

41 

1 4 9 5 *'C 

42 

1399. 0 

43 

1440.0 

44 

1 3 6 1 0 

45 

1370.0 

46 

1295.0 

—47 

1 3 ft7 • C 

45 

1335.0 

49 

1426.0 

"53 ~ 

£374 ro 

51 

14*1.0 

52 

1437.0 

53 

1508 . 0 

54 

1465.0 

55 

5 ft 

1531*0 


-21627,4 

3543.9847 

14594.1 

“TIT VAS PLUS 

-10634.8 

io yrs plus 

10057.3 

10 YRS PLUS 

‘ 9844 .V 

- Io YRS PLUS 

39296.3 

44474,2090 

56586 , 7 

18397.0060 

72852,1 

“-"””6526,8329 

51627,6 

36913,2270 

7U11.2 

8747,4246 

“37 1C $79 ' 

lU yPS" plus 

59277,2 

32340,5210 

40245.3 

10 YRS PLUS 

62720.6 

311T95.6170 

43611.4 

10 YRS PLUS 

61 9 6 1 . 7 

39686,3910 

“ 48606 . 8 

ID YRS PLUS 

68200*1 

26592.3080 

40072.7 

1C YRS PLUS 

"5329072 

10“ YRS p LUS 

26113.5 

10 YRS PLUS 

40911.5 

10 YRS PLUS 

"1310075 

ro -yrs^pius - " 

23257.6 

10 YRS PLUS 

3540.8 

10 vhs PLUS 

14116 ,6 

— ICT YRS PLUS” 

-5513.8 

10 YRS PLUS 

6151.4 

10 YRS PLUS 

'3176372 

" < 12 . D632 


10 YPS PLUS 

-31076.1 

2 18,4561 

— ' 4507 70— 

10 YRS PLUS 

5864.0 

10 YRS PLUS 

37460.8 

5740B.6890 

3789ft. 6 — 

76743 ♦ 603U 

57715.0 

18544.5420 

2546ft. 9 

10 YRS PLUS 

“ 46882“, 6 

64480.7150 

1703.2 

10 YRS PLUS 

25652.2 

10 YRS PLUS 

736170 

ItP'RS PLUS 

33144,3 

10 YRS PLUS 

20949.1 

10 YRS PLUS 

~ 41990.8 - 

It) “YRS PLUS 

38482.7 

10 YRS PLUS 

58771,1 

67745.0410 

3370570-“ 

10' YRS PLUS" 

47649,0 

10 YRS PLUS 

23268,6 

10 YRS PLUS 

“ 37062;^"- 

10 YRS PLUS 

8682,0 

1C YRS PLUS 

20520,2 

10 YRS PLUS 

I4157IT~ 

1TJ”YR5”PLUS" 

12914.9 

10 YRS PLUS 

-4870.6 

10 YRS PLUS 

668971“' 

1(TYTT5"PLUS" 


leading edge w cle 

PRESSURE SIDE W CAp 

SUCTION SIDE W CA$ 

trailing edge w CT£ 


= 0.00762 LB/SEC/BLADE (0.675$ OF HOT GAS FLOW) 
= 0.006 LB/SEC/BLADE (0.531$ OF HOT GAS FLOW) 

= 0.00822 LB/SEC/BLADE (0.728$ of HOT GAS FLOW) 
= 0.00381 LB/SEC/BLADE (0.337$ OF HOT GAS FLOW) 
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TABLE M-12 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD, 
MEAN SECTION, CONDITION 4 


ELEMENT NO. ' TEMPERATURE STRESS UlPE(HRS) 


1 

17(U . 0 

-33989,3 

92.664B 

2 

15&9.0 

25.7,2 

1C YRS Pi US 

3 

1673,0 

-27853.5 

653.8244 


1593.0 

-4221.6 

10 Y?S PIUS 


1562.0 

3319.7 

10 YPS PLUS 

6 

1462.0 

29809,7 

1G YRS Pi US 

7 

1356 . 0 

56006.8 

15519.5747 

8 

1306.3 

69369,4 

5693.4604 

9 

1344 , f; 

58454,8 

15200.0473 

10 

1295. J 

70505,9 

637j. 7750 

11 

1401,0 

42321,5 

49913.6440 

12 

1344,0 

57129 , B 

19424.2020 

13 

1430.0 

34156 , 9 

10 YRS PLUS 

14 

1365.0 

50869,4 

32082,6110 

lb 

1439.0 

31,11.2 

1C vps PLUS 

16 

1 3 A 0 . 0 

46506,1 

44/C2.8330 

17 

1413.0 

37877.3 

87176.4400 

ie 

1336.Q 

57910,3 

21553.5800 

19 

1454,0 

27017,1 

10 YRS PLUS 

20 

1394,0 

,2354,. 

61502 . 6660 

21 

1507.0 

12917,0 

10 YRS PLUS 

22 

1448 , 0 

28215,0 

10 YRS PLUS 

23 

1569. 7 — 

-3681.1 

10 YPS PLUS 

24 

1522.0 

0648,7 

10 YPS 'TUS 

25 

16 C« . 0 

-14487,5 

10 YP.S PLUS 

26 

" 1562.0 

' -2032.?“” 

" 10 YRS PLUS 

27 

1641 . H 

- 2 ,, ,3. l 

3013.4235 

26 

1593. J 

-10399,2 

10 YPS PLUS 

2 

1 7?7 . 0 

-TiToy; 9 

43. 0295 

30 

1640.0 

-1B160. 7 

16GS2 . 2230 

31 

17?U, 0 

-34842,4 

50.0328 

‘ 32 

— 1632.0 

-"16490.5" 

16B 85 • 357c 

33 

1581. C 

-2402.4 

10 V RS PLUS 

34 

1466.Q 

22298,8 

10 7 R5 PLUS 

35 

— j 4 f, 7 ; Q 

26525.9 

— ~ 10 YRS PLUS- 

36 

1406,0 

42509,8 

41438. 4740 

37 

1554,0 

1471.3 

10 YRS PLUS 

38 

~ 1478. D"- 

21866 , 8 

" 3 f 0 ‘ YRS~ PLUS' 

39 

1622. G 

- 18681.1 

22089.3360 

40 

1540.0 

4328.5 

10 YRS PLUS 

41 

' 1538.0'- 

4133.6 

lO” YRS PLUS 

42 

1455.0 

26342,9 

10 YRS PLUS 

43 

1437.0 

30580.8 

10 YRS PLUS 


1391 VC 

42787,0 

62399.8290 

45 

14 30 . C 

32334,9 

10 YPS PLUS 

46 

1352. G 

52936.2 

32862.0580 

A' 1 

1467. C 

2264870 

■ to yrs plus ” 

4 A 

1410. C 

37708.0 

10 YPS PLUS 

49 

1525.0 

7309.1 

10 YRS PLUS 

50 

1466,0 

23085 *~A 

TtTYRS PLUS ' 

51 

1584,0 

-8439,7 

10 yrs PLUS 

52 

1533.0 

5366,2 

10 YRS PLUS 

53 

1615. J 

-17211.8 '' 

45 7 79 , 8940 

54 

1568. G 

-3969,0 

10 YRS PLUS 

55 

1643.0 

-25551,2 

2260. 0490 

5o 

1597.0 

-11769,1 

TT) YRS PLUS 


leading 

edge 

W CLE 

PRESSURE 

SIDE 

W CAP 

SUCTION 

SIDE 

"cAS 

TRAILING 

EDGE 

w 

CTE 


0.00762 LB/SEC/BLADE 
0.00558 LB/SEC/BLADE 
0.00741 LB/SEC/BLADE 
0.00381 LB/SEC/BLADE 


(0.675$ OF HOT GAS FLOW) 
(0.494 $ OF HOT GAS FLOW) 
(0.656$ OF HOT GAS FLOW) 
(0.337$ OF HOT GAS FLOW) 



TABLE M- 1 3 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD, 
TIP SECTION, CONDITION 4 


ELEMENT NO. " TEMPERATURE STRESS L~lFE<HRS> 


1 

1787.0 

-31556.9 

21.7258 

2 ~ 

’ "1677.0 ' 

20 77 ft, 7 

"2687.1251 

3 

1724. u 

-31400,8 

92.5517 

. A 

1659.0 

”14891 , 6 

30693.5880 

5 

1575.0 ' 

6330.2 

10 YRS PLUS 

6 

1501.0 

27556.5 

70161 ,6530 

7 

1352.0 

65005.5 

3345.9424 

' "" 6" 

1320.0 ■” 

7 0 0 5 0 . 1 

3231.7805 

9 

1343.0 

65081,4 

4319.5679 

10 

1312.0 

70431,5 

3822.1966 

11 

14 49 Vi) 

36164 ,3 

44137 . 7990 

12 

1408.0 

46112,4 

20483.2870 

13 

14B1.0 

27926,7 

10 YRS PLUS 

14' 

1435,0 

’39253.3 

‘ "32318.7610 

15 

1438,0 

26412,3 

10 YRS PLUS 

16 

1446.0 

367U.4 

42433.6920 

17 

1443.0 

38 639,3 

29460.7960 

18 

1374.0 

56008.2 

9543.8355 

19 

1493.0 

25999.1 

10 YRS PLUS 

“20 

£442.0 

38752.7' 

"29545.8920 

21 

1567.0 

6928,3 

1C YRS PLUS 

22 

1508.0 

22057.8 

10 YRS PLUS 

23 

1624,0 

-8740, 3" 

10'Vrs plus 

24 

1573,0 

5237,0 

10 YRS PLUS 

25 

1654.0 

-17315.6 

*7 TV n "A 

15507 . 590° 

nr lie 


• 26 16 r 0 -331ft .9 TO "YRS PLUS ~ 


27 

1683.3 

-25423.5 

850.7644 

28 

1632.0 

-10533,3 

10 YRS PLUS 

2V 

l6u3 . j 

-3i i o / . 7 

io , j :• -»3 

30 

1722.0 

-32476,8 

77,7121 

31 

1773.0 

-33053,3 

21.8904 

3 r 

mr.o 

-32968 , 3 

90.6384 

33 

1651.0 

-19977,7 

6841.3399 

34 

1579. C 

1534.6 

10 YRS PLUS 


35 1492.0 21402.6 10 YRS PLUS 


36 

1450.0 

32984,6 

10 YRS PLUS 

37 

1577.0 

-4092.5 

10 YRS PLUS 

'3* - " 

1529.0 

9462,0 

1 0 YR S PLUS 

39 

1638,0 

-21836.5 

56A2.9433 

40 

1587.0 

-6233,6 

10 YRS PLU5 


“41 1566.0 — -133.3 10 YRS PLUS " 


42 

1512... 

14975,5 

10 YRS PLUS 

43 

1496.0 

19654,4 

10 YRS PLUS 

44" 

14 64-,-D 

— 28701.6 

10 YRS PLUS 

45 

1467,0 

28266.1 

10 YRS PLUS 

46 

1393.0 

48303,8 

21713.0430 

47 

1 5 07 . 0 

i8fl 96 * 4 

ID YRS PLUS 

48 

1452.0 

33958.1 

67740,6150 

49 

1580.0 

480 , 3 

10 YRS PLUS 

3C‘~ 

1518.0 

17496 . ft" 

10 YRS PLUS 

51 

1 6 3 u . Q 

-13005,3 

10 YRS PLUS 

52 

1577,0 

28U.6 

10 YRS PLUS 

53" 

"1659,0 

-20934,2 

4033 ♦ 0667 

54 

1608.0 

-5131,8 

10 YRS PLUS 

55 

1685.0 

-27704,4 

502 . 7558 

56 

~ 1634.0 

-iS'Si'oii 

’ lDTYRS ‘PllJS 


leading edge 

W CLE 

= 0.0069 

LB/SEC/BLADE 

PRESSURE SIDE 

W CAP 

= 0.00561 

LB/SEC/BLADE 

SUCTION SIDE 

W CAS 

= 0.00723 

LB/SEC/BLADE 

TRAILING EDGE 

W CTE 

= 0.00381 

lb/sec/blade 


OF HOT GAS FLOW) 
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TABLE M-l 4 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD, 

HUB SECTION, 23862 RPM, TIT = 2570°F, 

WCA = 0.008092 LB/SEC/BLADE (6.42 $ OF HOT GAS FLOW) 
TCA = 900°F, PTOT = 50 PSIA, CONDITION 5 



ELEMENT no. 

TEMPERATURE STRESS 

LIFE(HRS) 


I 

1694,0 

*■ 11665, 9 

35648,2450 


2 

1660*0 

-1977,0 

10 YRS PLUS 


3 

1650.0 

111.9 

10 YRS PLUS 


4 

1631.0 

5646.8 

10 YRS PLUS 


5 

1532.0 

3090*. 8 

13555.4634 


6 

1511.0 

36094,0 

7525.3557 


7 

1424.0 

55683,1 

2335.2779 


fi 

1412.0 

56046,5 

2163.0666 


9 

1396.0 

58672.8 

3071,1824 


10 

1382.0 

61455.0 

27*9,6107 


11 

1400.0 

54224.2 

6075,6657 


12 

1384 • 0 

57331.2 

5567,3.19 


13 

1400. 0 

52006.2 

9046,9448 


14 

1385.0 

54709,9 

8685,3804 


15 

1406.0 

.9200,9 

12516.0398 


16 

1394,0 

51280.7 

12324,6334 


17 

1408.0 

47906,7 

14863.5301 


18 

1393.0 

50871,2 

13671.5652 


19 

1440.0 

39216.8 

28099,1070 

. 

20 

1432.0 

.0.23,9 

27,53.10.0 


21 

1476.0 

29746,5 

10 YRS PLUS 


22 

1468,0 

31212.2 

79822,6813 


23 

1516.0 

19357.0 

10 YRS PLUS 


24 

1512.0 

19876,5 

10 YRS PLUS 


25 

1548, C 

11131.6 

10 YRS PLUS 

— 

26 

15.3,0 

12083,0 

10 YRS PLUS 


27 

1568.0 

6081,7 

10 YRS PLUS 


28 

1.562,0 

7307,1 

10 YRS PLUS 


29 

1701 .0 

-14998.1 

9905, B>94 


3D 

1681.0 

-9271,1 

10 YRS PLUS 


31 

1631.0 

3349.0 

10 YRS PLUS 

— 

32 

161< .0 

6686,7 

10 YRS PLUS 


33 

1563,0 

19461,7 

10 YRS PLUS 


34 

1543,0 

25031,8 

37202.9060 

— - — 

35 

1486,0 

34696,5 

'21043.3950 


36 

1473,0 

38771,8 

11916.1400 


37 

1477,0 

29905,2 

82760.7640 


38 

1462.0 

34896,9 

''40*14.3100 


39 

1501.0 

19307,4 

10 YRS PLUS 


40 

1465,0 

24784,7 

10 YRS PLUS 

— 

4i 

1466.0 

22415;*" 

ict'yrs plus 


42 

1469.0 

28364,0 

10 YRS PLUS 


43 

1466.0 

27921,7 

10 YRS PLUS 

— 

44 

1453.Q 

32481,1 

10 YRS PLUS ' 


45 

1428,0 

38477,2 

47904.2570 


46 

1414, 0 

43112,5 

29220.1060 

— 

47 

1448.0 

33873.4 

77901. 9100 


48 

1440.0 

36701,1 

50878, 98 1C 


49 

1480.0 

25939,7 

10 YRS PLUS 


50 

1472.0 

28787,7 

10' YRS PLUS 


51 

1520.0 

15931,3 

io yrs plus 


52 

1515,0 

17900,2 

10 YRS PLUS 


53 

1549,0 

6895,2 

10 YRS PLUS 


54 

1544.0 

10653,3 

10 YRS PLUS 


55 

1566,0 

4922,1 

10 YRS PLUS 


" 56 

1561.0 

6651,2 

10 YRS PLUS 

LEADING EDGE 

W CLE = 

0-000847 LB/SEC/BLADE (0.672$ OF HOT GAS FLOW) 

PRESSURE SIDE 

W CAP 

0.0006667 

LB/SEC/BLADE 

(0. 529$ OF HOT GAS FLOW) 

SUCTION SIDE 

W CAS = 

0.0009134 

LB/SEC/BLADE 

(0. 724$ OF HOT GAS FLOW) 

TRAILING EDGE 

W CTE 

0.000423 

LB/SEC/BLADE 

(0.335$ OF HOT GAS FLOW) 
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TABLE M-l 5 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD, 
MEAN SECTION, CONDITION 5 

element no, temperature stress liee(hrs) 


1 

2 

3 

4 

5 

6 
7 
ft 
9 

10 

11 

12 

XV. 

14 

15 

16 

““ 17 

18 

.... I 9 „. 

20 

21 

22 

' ' 23 

24 

25 

26 

27 

28 

29 

30 

31 

— j 2 

33 

34 

^ 

36 

37 

38 

39 

40 

41 

42 

43 

44" 

45 

46 

47 

48 

49 

-j 0 - 

51 

52 

33 

34 

55 

56 


LEADING 

EDGE 

W CLE 

PRESSURE 

SIDE 

W CAP 

SUCTION 

SIDE 

W 

CAS 

TRAILING 

EDGE 

W 

CTE 


1746.Q 

1711.0 

1708.0 
1688.3 

1579.0 
15M.0 

1459.0 

1451.0 

1420.0 

1412.0 

1435.0 

1426.0 

1459.0 . 

1449 , Q 
14«4,0 

1475.0 

1491.0 

1476.0 

1531.0 

1522.0 

1572.0 

1563.0 

1620.0 

1614.0 

1656.0 

1650.0 
1 680 * 0 

1674.0 
1754. C 

1732.0 

1690.0 

1674.0 

1627.0 

1612.0 

1558.0 

1546.0 

1576.0 

1563.0 

1596.0 

1581.0 

1554.0 

1540.0 

1518.0 

1311.0 

1503.0 

1489 . 0 

1536.0 

1528.0 

1577.0 

1569.0 

1624.0 

1618.0 

1657.0 

1652.0 
1681 * 0 

1675.0 


-21522,1 

-11970,2 

-10944,1 

-5551,6 

24864.9 

29157.9 

53238.0 
54448,6 

59766.0 
6Qfll5,5 

53622.5 

54776.2 

46648.4 

48123.6 

39965.1 

41259.1 

38339.9 

41368.7 

28298.9 

29611.9 

18023.0 

19523.4 

5065.5 
6015,8 

-5093,3 
-3905.9 
-11604,6 
-10295,7 
-26125,2 
-19977,6 
-10925,7 
" -5808.7 

5241.1 

10086.7 

19841 . 1 

23267.3 

8693.6 

13370. 1 

1475.2 

6899.3 
- 13778.7 

18715.3 

24798.2 
’ ' 27815,7 

30212.7 

34895.5 

22841.2 

25816.5 

13156.6 

16060.4 
871.2 

3299,9 

-7882,8 

-5820.1 

-13939.9 

-11718.7 


416,2639 
20722.9470 
31361.6160 
10 YRS PLUS 
14213,5808 
8998.3382 
1339.320? 
1354,6901 
1263.5974 
1307.4764 
2456.7586 
2589.6^,93 
4214,9398 
4330.1405 
6612.5865 
6812.3654 
7690,7030 
6497 . 9385 
2506 7 .8000 
24037.9010 
10 YRS PLUS 
87373,2200 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
52663.3230 
10 YRS PLUS 
:3l-.75»V 
V00.3048 
50597,6240 
10 YRS PLUS 
10 YRS PLUS 
10 YRS ? LUS 
10 YRS PLUS 
47919,4100 
10 YRS PLUS 
"10 YRS PLUS 
10 YRS PLUS 
10 YRS P LUS 
— 10 YRS PLUS 
10 YRS PLUS 
80189,4240 

49480,3170 

36081.6580 
18441.5880 
74211.0090 
47763.3780 
10 YRS PLUS 
10 YR$ PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
10 YRS PLUS 
23594,9430 
57928.5250 


0.000847 LB/SEC/BLADE (0.672$ OF HOT GAS FLOW) 


0.00062 LB/SEC/BLADE (0.492$ OF HOT GAS FLOW) 
0.0008065 LB/SEC/BLADE (0.639$ OF HOT GAS FLOW) 
0.0004! LB/SEC/BLADE (0.325$ OF HOT GAS FLOW) 
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TABLE M- 1 6 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD, 
TIP SECTION, CONDITION 5 


ELEMENT 

NO. TEMPERATURE 

STRESS 

UFE(HRS) 

1 

10?8 . 0 

-23818,7 

41. Q433 

2 

1600.0 

-23880,3 

74 , 9910 

3 

1771.0 

-19390,9 

429.8302 

4 

1766. Q 

-16052,7 

1791.^754 

5 

1621.0 

22791.9 

7231. 5l53 

6 

1600.0 

25842,3 

5271 . 8917 

7 

1490.0 

54B82.7 

433.4370 

8 

1485,0 

54556,1 

524,1599 

9 

1446 . U 

60554,4 

&31.1B81 

10 

1441,0 

608 7 0, 0 

573.7296 

11 

1490.0 

49849,7 

1026.0656 

12 

1483.0 

50424.7 

1125.0307 

13 

.. .1521.0 . 

. 42159,5 

1636,7104 

14 

1514.0 

42724,4 

1790.0272 

15 

1544,0 

36753.2 

2625,9920 

16 

1530.0 

37051.4 

2087.7034 

17 

1541.0 

38428,6 

1955.9574 

18 

1529.0 

40427,8 

1765,4057 

19 

1593.0 

25435,3 

8508.Q935 

20 

1586,0 

26167,6 

8832.4732 

21 

1643,0 

11448,0 

10 YRS PLUS 

22 

1635.0 

12825,4 

10 YRS PLUS 

23 

1608,0 

-1390,0 

10 YRS PLUS 

24 

1682.0 

-599,6 

10 YRS PLUS 

25 

1716, 0 

-8937.0 

77237, 13B0 

26 

1711.0 

-8318,6 

lb YRS PLUS 

27 

1736,0 

'1389B.2 

5864.8142 

28 

1730,0 

-12679,7 

10123.9575 

29 

1830,0 

-24789,8 

32.4923 

3J 

1610. C 

-25355.5 

44,9560 

31 

1757.Q 

-25361,4 

147.8774 

32 

1746,0 

-21509,0 

'410,6454 ‘ 

33 

1690,0 

-9465,6 

10 YRS PLUS 

34 

1679,0 

-5315,2 

10 YRS PLUS 

35 

1607,0 

11120,6 

10 YRS PLUS 

36 

1601,0 

13958,8 

10 YRS PLUS 

37 

1624.0 

_ 1255,5 

io yrs plus 

33 

lfcl'6.0 

’4983,6" 

10 YRS PLUS 

39 

1646,0 

-5292,0 

10 YRS PLUS 

40 

1638.0 

-1642,3 

io yrs plus 

" 41”' 

1605.0 

9640,8 "" 

10 YRS PLUS ‘ 

42 

1597.0 

13238,3 

10 YRS PLUS 

43 

1580.0 

18627,0 

69012,7180 

44 

15*6.0 

20986 , 8 

36304 , 2530 

45 

1557,0 

26939,8 

16436.9240 

46 

1543,0 

32019,8 

7783.6464 

47 

" ” ’ 1596,0 

tens, r 

53532.5130 

48 

1590.0 

21270,5 

23149.7H0 

49 

1647,0 

5068,6 

10 YRS PLUS 

50 

1630.0 

657678" 

10 YRS PLUS 

51 

1689,0 

-5909.1 

10 YRS PLUS 

52 

1603,0 

-3195.9 

10 YRS PLUS 

53 

1718.0 

-13165,9 

11711.6423 

54 

1712.0 

-10636,8 

31262.1410 

55 

1737,0 

-17086,9 

2036.2739 

56 

1731.0 

-14773,9 

4999,9732 


LEADING 

EDGE 

W CLE 

PRESSURE 

SIDE 

W CAP 

SUCTION 

SIDE 

W CAS 

TRAILING 

EDGE 

W CTE 


0.0007667 LB/SEC/BLADE (0.608$ OF HOT GAS FLOW) 
0.0006233 LB/SEC/BLADE (0.494$ OF HOT GAS FLOW) 
0.00077861 LB/SEC/BLADE (0.617$ OF HOT GAS FLOW) 
0.00039 LB/SEC/BLADE (0.309$ OF HOT GAS FLOW) 
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TABLE M-17 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD, 

HUB SECTION, 22857 RPM, TIT = 2320°F, 

WCA = 0.0108 LBS/SEC/BLADE (2.73$ OF HOT GAS FLOW) 
TCA = 900 °F, PTOT = 150 PS I A 

CONDITION 2A 


ELEMENT ho. TEMPERATURE 


i 

1675 » 0 

2 

1635 , D 

3 

1648,0 

4 

1626 4 0 

& 

1574,0 

6 

1544,0 

7 

1471,0 

8 

14 ^ 4,0 

9 

1490.0 

10 

1467,0 

il 

1505,0 

12 

1481 * 0 

13 

1500.0 

14 

1477,0 

13 

1496,0 

16 

1480 » 0 

17 

1476,0 

18 

1459,0 

19 

1504,0 

20 

1493,0 

21 

1540,0 

22 

1528. 0 

23 

1574,0 

24 

1566,0 

25 

1599,0 

2ft 

1551.0 

27 

1615.0 

26 

1607. C 

29 

1695,0 

30 

1672.0 

31 

1660,0 

32 

1645,0 

33 

1612.0 

34 

1585,0 

35 

1534,0 

3ft 

1516,0 

37 

1570,0 

3B 

1548,0 

39 

16*2,0 

40 

1578,0 

41 

1582,0 

42 

1530,0 

43 

1556.0 

44 

1538,0 

4b 

1495.0 

46 

1477.0 

47 

1507,0 

48 

1497,0 

4V 

1531.0 

50 

1*22.0 

51 

1563,0 

5? 

1557,0 

53 

1534, J 

54 

1576,0 

35 

1556,0 

56 

1591,0 


STRESS 

LIFE(HRS) 

-4829,3 

10 YRS PLUS 

7519,5 

IQ YRS PLUS 

2838,2 

10 YRS PLUS 

9838,4 

10 YRS PLUS 

24575,9 

17367,7650 

32954,6 

6143,6420 

51738,8 

1246,6372 

56600,3 

856,2085 

45826,4 

2043,3681 

52245,5 

1275.1247 

40612,7 

3289.4925 

47293,0 

2036,4361 

40791,2 

3663.6546 

47175,9 

2321 , 4999 

40431,4 

4117,4427 

45403,3 

2898.1710 

44871,5 

3358,3514 

50023,1 

2343.1511 

36890,2 

7632. 88 M 

39912.4 

5198,2050 

26352 » 6 

30118. 24C0 

29601.0 

20341 , 735 0 

16356,4 

10 YRS PLIS 

18576,1 

10 YRS PLUS 

8786,3 

io yrs plus 

10987,1 

10 YRS PUS 

3157,9 

10 YRS PUS 

. 5590,6 

10 YRS plus 

-10072,5 

58773,6490 

-3248,1 

10 YRS PUS 

*1459,5 

10 YRS PLUS 

5349,7 

10 YRS PLUS 

16057,1 

73896,8770 

- 23578,9 

16006.5679 

37692.9 

, 2785,9769 

42130,2 

1883,0435 

27153,0 

10972.0540 

32754,3 

5760.4454 

16364,4 

10 YRS PLUS 

22755.9 

23231,1510 

19986,5 

43571,7460 

26360,2 

18106,4420 

25590,8 

22810,6200 

30393,4 

12867.3941 

40612,4 

4339,5309 

45299,3 

3208.0972 

36308,0 

B014.8623 

38968 , 6 

5771.5463 

26892,6 

21930,2560 

31236,2 

16458.7040 

19432,9 

10 YRS PLUS 

21019, 1 

61298.3270 

12925,6 

10 YRS PLUS 

14481,5 

10 YRS PLUS 

8881*3' 

10 yr$ PLUS 

10204,2 

10 YRS PLUS 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING SIDE 


W 


CLE 


CAP 

^CAS 

^CTE 


0.001 I 18 LBS/SEC/BLADE (0.282$ OF HOT GAS FLOW) 
0.00088 LBS/SEC/BLADE (0.222$ OF HOT GAS FLOW) 
0.001206 LBS/SEC/BLADE (0.304$ OF HOT GAS FLOW) 
0.0005588 LBS/SEC/BLADE (0.141$ OF HOT GAS FLOW) 
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TABLE M-18 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD, 
MEAN SECTION, CONDITION 2A 


FLE' lr NT UO. TFMP£f3ATj^E STRESS LIFERS; 


1 

1746,0 

-18715.4 

967,2940 

2 

17,15.0 


10 PUS 

3 

1 7?1 , 0 

-11933, 8 

16222,4466 

4 

1696.0 

-4369,6 

10 Y?S PUS 

5 

1628 . Q 

18536,9 

20673.6940 

6 

1631.0 

27752,4 

41< 2 8 . 3^33 

7 

1311.3 

33592,7 . 

379,4879 

a 

14 9 9,(5 

56091, .9 

277,6*32 

9 

15 J 2.0 

54136,2 

274,9*32 

10 

1499,0 

56718,5 

249,4866 

u 

1354.0 

43225,6 

571.2719 

i? 

1539.0 

48422, a 

355.3231 

13 

1377 ( q 

33672,8 

1 39 0 , 3 33l 

1 * 

1360.0 

41325,4 

669 . 3515 

15 

1392.0 

33215,3 

3104. 0*7? 

1* 

1378.0 

34948,8 

35011,7 

1373,5474 

1/ 

1369,0 

1985.5*18 

in 

1549.0 

41225,0 

907,5667 

19 

1673,0 

23369,7 

9239 , 7 9 2 4 

23 

1590.0 

23439,3 

4d?5.6?:® 

21 

1641,0 

10191,0 

io Y4s plus 

22 

1 6 2 7 i 0 

15266,4 

64j76. 6 -9: 

23 

1679,0 

-3103,3 

10 VDS ? C U5 

24 

1670,0 

336,8 

io yps plus 

25 

1 7^5 . 3 

-12623,2 

19526.3910 

2 * 

1696,0 

-9437.1 

10 Y^S ?lw4 

2 7 

1 7 ? 1 . 0 

-18879.0 

16P2.1?20 

2H ... 

1/13,0 

- -16147,2 

5011. 0444 

ZQ 

1766.0 

-21658,5 

2 53.6320 

30 

1741,0 

-14734,5 

3952.0333 

31 

1763.0 

, -124?:, 3 

7944,9580 

3? 

1721.0 

-6396.2 

10 y"s plus 

33 

1699.0 

2098, 8 

10 v~S H.lS 

34 

1679,0 

8769,0 

10 YSS PwJS 

3 S' 

1651,0 

21561.5 

4301 . c787 

36 

1636.Q 

25408,2 

2768,6946 

37 

1720.0 

3062,9 

10 yp$ plus 

3.» 

17^0,0 

3141,7 

10 Y- s PLUS 

3 > 

1732.0 

- -1917, A 

io y^s plus 

43 

17U.0 

3390,9 

. io yps plus 

41 

1670.3 

14128,4 

29603.3200 

4 ? 

• 1649,0 

19815.0 

7613.5467 

43 

1597.0 

340di,7 

ll7l.643i 

44 

15*8,0 

35636.8 

37989.8 

1 C 5 2 » 6 ' 4 7 

45 

1573.0 

926.3538 

46 

1554.0 

42386,1 

656.5734 

47 

1598.0 

28677,5 

3706.3^39 

48 

15*7,0 

31060,8 

2943.6174 

49 

1629,0 

16707,6 

37154,3960 

50 

1619.0 

193C6, 1 

2003c ,2^60 

5t 

16^4.0 

3710,8 

io yp s -\us 

b? 

1 6 3 H # i] 

5164,9 

ir Y-S P- .5 

53 

16*8,0 

-5655,4 

10 Y-.S Pi.U5 

5>4 

16*2.0 

-4257,2 

io va s plus 

5b 

1 7 r , 4 . 0 

-12377,1 

2l7?6.675o 

56 

1698,0 

-10893,9 

414=0 .4*40 


LEADING EDGE W CLE = 0.001 I 18 LBS/SEC/BLADE (0.282# OF HOT GAS FLOW) 
PRESSURE SIDE W CAp = 0.0008184 LBS/SEC/BLADE (0.207# OF HOT GAS FLOW) 
SUCTION SIDE W CAS = 0.001087 LBS/SEC/BLADE (0.274# OF HOT GAS FLOW) 
TRAILING EDGE W^ = 0.0005588 LBS/SEC/BLADE (0.141# OF HOT GAS FLOW) 
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TABLE M- 1 9 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD, 
TIP SECTION, CONDITION 2A 


NT ! )0, 

TEMPERATURE 

STRESS 

UIPE(HRS) 

1 

lfiie.o 

-22075,3 

71.9712 

p 

17-.7.0 

-19006,4 

335.0322 

3 

1774.Q 

-15524,7 

1376.986? 

4 

1706.C 

-10418.2 

10942.9576 

5 

165b , Q 

19350.2 

7045.0706 

6 

1639. U 

25366,8 

2604.5509 

7 

1534.0 

52854.4 

192,7138 


1527.0 

54042,3 

109,1180 

l 

15^4.0 

51222.5 

195.7877 

X r 

1536.0 

52559,7 

192.3049 

11 

1636.0 

34014.2 

896.2871 

1? 

l5'>6.0 

37071,5 

595.2249 

13 

16^4 , Q 

25445,1 

2913.1452 

14 

1673, U 

26894, 7 

1844.0495 

15 

1644.0 

22061,5 

4614 . 8553 

Xc 

1635.0 

24894.5 

3194,0 M2 

17 

1 6 o 7 , 0 

33627,2 

1000,0148 

i* 

1590.0 

30541,2 

529.5954 

19 

1654,0 

10552.9 

10224.2765 

2r 

1642.U 

22317.7 

4021.5 MO 

21 

1694,0 

5079,4 

10 YR'S PLUS 

22 

1ft. <1.0 

9004.8 

10 YPS PLUS 

23 

1726.0 

-4023,0 

10 YF.S PLUS 

24 

1716.0 

-1033,0 

10 YRS PLUS 

25 

1745.0 

-9709/3 

19295.7710 

2* 

1736.0 

-7156,5 

10 YPS PLUS 

27 

17*9,0 

-13961,6 

3258.9126 

2ft 

1749.0 

-11095.7 

10403.9735 

29 

IftpR.O 

-22193,9 

56,4329 


1 b n 6 . 0 

-21691.9 

101.3561 

3 * 

1750.0 

-19979,7 

230.3487 

3': 

1775.0 

-15911.5 

1180,7079 

33 

1739.0 

■*5608,0 

10 YPS PLUS 

3 

1723. a 

-803,6 

10 yrs plus 

35 

1651.0 

21213.6 

4631.7842 

3 ft 

1642.0 

24049,6 

3194,0418 

37 

1721.0 

*1002.7 

10 YRS PLUS 

3« 

I7t 9.0 

2595.7 

10 YRS PLUS 

3 Q 

1744,0 

-6452.9 

53435.9130 

40 

. . 1732.0 

-4860.4 

10 YPS PLUS 


1693.0 

6697,3 

1U YPS PLUS 

42 

1 6 A 1 « 0 

10455,6 

75134,3060 

43 

16^2.0 

22496,0 

4449.1229 

4 A 

1636.Q 

24427,8 

3439.4501 

4 3 

16U.0 

32136.3 

1246.5975 

4 6 

1594.0 

37305,7 

626.3562 

4 7 

1644 . 0 

21530,2 

5190.2711 

43 

1634.0 

24725,9 

3398.1577 

49 

1677.0 

11027,9 

69122.9080 

5r. 

1667.0 

14182,5 

31477.1770 

51 

. 1 7 f 7.0 

1607,8 

10 YRS PLUS 

52 

1701. 0 

3473.8 

10 v»S nus 

53 

1726.0 

-4264 . 0 

10 Y- S PLUS 

i. /« 

1721.0 

-2734,8 

10 YR S PLUS 

^ > 
55 

1/39.0 

-6235.0 

71535.9490 

p6 

1733.0 

-6433,7 

10 YPS PLUS 


LEADING EDGE W CLE = 0.001012 LBS/SEC/BLADE (0.255$ OF HOT GAS FLOW) 

PRESSURE SIDE ^CAP = 0*^008228 LBS/SEC/BLADE (0.208$> OF HOT GAS FLOW) 

SUCTION SIDE W CAS = 0.0010604 LBS/SEC/BLADE (0.268$ OF HOT GAS FLOW) 

TRAILING EDGE W = 0.0005588 LBS/SEC/BLADE (0.141 <f> OF HOT GAS FLOW) 

w I L. 
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TABLE M-20 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD, 

HUB SECTION, 22857 RPM, TIT = 2320°F, 

WCA = 0.007758 LBS/SEC/BLADE ( I . 96^ OF HOT GAS FLOW) 
TCA = 600 °F, PTOT = 150 PSIA 

CONDITION 3A 


elekcnt mo. 

T£MPEfaTJPE 

STRESS 

L:rE<~~si 

1 

1641.0 

-5035,5 

levs -iw> 

2 

1599.0 

7937.3 

10 vr-b •JHuO 

3 

1612,0 

4:57, a 

; r y ' s - _ , c 

4 

1 b J 9 • 3 

10906,6 

1C Y •; s pit* 

5 

1533,0 

2 6 5 4 A , 4 

35129,4-:- 

6 ■ 

1532,0 

34024,1 

126^2.4^89 

7 

1424,0 

56158 , 6 

2146.5*86 

R 

14:7,3 

•60752,1 

1P28.142 7 

9 

1455.0 

48125,9 

3 3 r 5 . 7 ” 3 - 

■ 1C 

1433. C 

54394,0 

2A7 5,1*25 

11 

1475.0 

44?9r , 9 

4"7l. 5979 

' 12 

1449.Q 

51402,0 

2*4; , 5 ”; a 

13 

1464,0 

47629,0 

3 . r 6 . 7 - i ? 

14 

1438,0 

54737,3 

1-54.4=53 

15 

1440,0 

489:o . 2 

27*1.9783 

16 

1440,0 

54398,2 

1 460.4317 

17 

1439.0 

54568,6 

1 < 5 7 , 1 * 0 .. 

1« 

1418.0 

60257,9 

1225.9307 

19 

1496,(J 

39542,8 

5:7i.?934 

23 

1 4 A 3 » 0 

4320:.l 


21 

1559.0 

226 s 7 , 4 

40171, t'b' 

22 

1546. C 

26301,9 

2573b, 3--3: 

23 

1617.0 

6249,5 

10 Y - S 

24 

1610. 0 

6524,6 

1C yz S 

25 

1657,0 

-6139,7 

10 Y r 3 ROv? 

26 

1650,3 

-3*69,3 

1 G v r ' S f ■■ j S 

27 

1679. j 

-12B3 - , 5 

359* 6.2192 

28 

1672,0 

-10649 , 9 

10 Y - S 

29 

1666, fj 

-12317,6 

6:345.1-0^ 

3n 

1641.Q 

-4695,5 

10 Y r - s PljS 

31 

1640.0 

- 3 8 1 A , 7 

1C V9S PlO* 

32 

1616,0 

3507,0 

10 V4 S e Lw -s 

33 

15*7.3 

12718,1 

1C V -S Pi LS 

34 

1558.0 

20502,7 

7l3l4, 2=60 

35 

i5i9.:) 

32131, l 

14739 . 9973 

36 

1500*0 

37052,4 

8226.3:49 

37 - 

1542.0 

22046,9 

4 2 J9-, 6- ; 2r 

3* 

1538.0 

26279,3 

2^679. 6^:; 

3^ 

1592,0 - 

14747,6 

10 vts 

40 

. 1568,0 

20981,5 * 

45461,8240 

41 

1542,0 

22965,7 

34415,2180 

42 

1537.0 

29402,6 

16526 . 499c 

43 

1528,0 

32035.5 

11 7*6 . 4' 3 69 

44 

15:8.0 

37142,3 

6*44, 6777 

4b 

1459,0 

50224,0 

227 - ,5512 

46 

1440,0 

54966,4 

I677,.7?ii 

47 

1508,0 . 

37050,8 

6560.4540 

48 

1496,0 

40093,4 

4611. 3 r 3* 

49 - 

1546,0 

21352,9 

441P-2.14-0 

50 

1552.0 

24974.3 

2°257.:-Sr 

bl 

1623.0 

4889,6 

10 V ~S 

52 

1614,3 

7532,7 

lu -LwS 

53 

16S8.Q 

-6002,6 

10 y ; s plus 

54 

1650. 0 

-3653,3 

ic y*s PlvG 

55 

16 78 . 0 

- 1 2 1 0 " , 2 

45736 , 2 P 4r 

56 

1671.Q 

-10161,3 

10 yfs o ljS 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


CLE 

CAP 

CAS 

CTE 


0.000792 LBS/SEC/BLADE 
0.0006203 LBS/SEC/BLADE 
0.0008505 LBS/SEC/BLADE 
0.0003946 LBS/SEC/BLADE 


(0.256 OF HOT GAS FLOW) 

(0. 1 5756 OF HOT GAS FLOW) 
(0.21 556 OF HOT GAS FLOW) 
(0. \<f> OF HOT GAS FLOW) 
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TABLE M-21 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD, 
MEAN SECTION, CONDITION 3A 


('LR”LST '.Cl, TCNPfceATjne 


i 

1707,0 

2 

1664,0 

3 

16' 1*0 

4 

1 6 '* 6 ♦ C 

5 

13-1.0 

6 

1553.0 

7 

146Q.0 

M 

1447. w 

9 

1479.0 

n 

14-4,0 

ii 

1528, Q 

12 

1512.0 

13 

1543.0 

14 

1531.0 

13 

1567.0 

16 

1551.0 

17 

1549 . g 

16 

1528.0 

19 

1616.0 

20 

1614 . 0 

4 1 

1 6 <’ 2 • C 

22 

16*7.0 

23 

1743,0 

24 

1735.0 

25 

1 7 n 4 . c 

26 

1776.0 

27 

.0 

26 

ltJfU.O 

C « 

1731.0 

yc 

1 7 0 4 , Q 

31 

1 7.'i7 ♦ 0 

32 

16^3.0 

33 

1659.0 

34 

lftie.c 

35 

1595.0 

36 

id < 1.0 

3"? 

• 16*3, 0 

3'i 

16*3.0 

39 

l704, 0 

4 0 

1684,0 

41 

1637,0 

42 

1615.0 

43 

1558,0 

44 

1550.0 

45 

1562,0 

46 

1540.0 

47 

1631.0 

48 

1616.0 

4 9 

1689,0 

5^ 

1675,0 

51 

1749,0 


1 7 *0* 0 

53 

17 8 6.0 

- 4 

1778. C 

35 

1 o 1 0 ♦ 0 

P6 

lb^.Q 


STRESS 

LlTE(HRS) 

-18651.0 

2561,0872 

-5490,4 

10 YRS PLUS 

-97Q9.4 

10 Y&S PLUS 

-2059.3 

10 YRS PLUS 

22302,3 

23634,1450 

29785,2 

9742,6154 

57184,6 

655,8224 

59801.5 

593,4063 

55377,7 

534.9717 

58453,5 

471,7628 

45446,5 

780,6983 

50031,1 

550.9^43 

42401,2 

766,2585 

47338,7 

525.0300 

38894,4 

886,8574 

43625,0 

578 , 0' 5 23 

45114.6 

475,4955 

51132,5 

300.4399 

26696 , 3 

3370.7654 

31544,1 

3693,1570 

7635,0 

10 Y*'S PLUS 

12705,8 

51592,3940 

-10134,5 

16626,5280 

-7411,2 

10 YRS PLU5 

-20974,5 

192,8229 

-13533.5 

503.0633 

-22504,3 

80.7211 

-22176,7 

103.0018 

-25462,3 

265.4708 

-17399.2 

4165,5334 

-17236.9 

4C74.9246 

-9915,6 

10 YRS PLUS 

-1363,8 

10 YRS PLUS 

5297,1 

10 YRS PLUS 

20841,9 

22629.7770 

2 4 7 Q 3 , 8 

13929.3134 

*1599,6 

10 YRS PIUS 

4297 , 9 

10 YRS PLUS 

-4171,5 

1C YRS PLUS 

1435,6 

10 YRS PLUS 

18834,7 

14546.15Q9 

25267,3 

4964.8637 

43467,6 

493,0726 

45161.2 

459.7281 

43501.2 

443.6523 

49049.5 

311.8251 

24244,3 

4072.4353 

28591.2 

2358,0053 

6081,0 

10 YRS PLUS 

10873.1 

76790,6890 

-10613,5 

12226.3262 

-8297,3 

66543.4160 

-?U470,9 

216.0782 

-18523,5 

482.3955 

-22164,7 

84.1004 

-22006,9 

104 , 1472 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


W = 0.000822 LBS/SEC/BLADE (0.207$ OF HOT GAS FLOW) 

W = 0.0005773 LBS/SEC/BLADE (0.146$ OF HOT GAS FLOW) 
CAP 

w = 0.0007664 LBS/SEC/BLADE (0.193$ OF HOT GAS FLOW) 
CAS 

W = 0.0004 LBS/SEC/BLADE (0. 101% OF HOT GAS FLOW) 

V I u 
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TABLE M-22 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 0.75 INCH CHORD, 
TIP SECTION, CONDITION 3A 


ELEMENT MO. TEMPERATURE STRESS 


UIEE(-RS) 


1 

17*3. Q 

2 

1748,0 

3 

1713.0 

4 

1714,0 

? 

16-7,0 

6 

15*6,0 

7 

14ni,o 

F, 

1474.0 

9 

1511,0 

10 - 

15: 2.0 

11 

15^6,0 

12 • 

1575.0 

13 

1607.0 

14 

1596,0 

15 

1 6 1 R , 0 

1A 

16 7,0 

17 

Ibri.o 

X* 


19 

167Q.0 

20 

1 6 *'-• ft . J 

21 

17/7,0 

22 

17; 3.0 

23 

1 7 t 6,0 

24 

1779.0 

25 

lRia.n 

26 

ldio.c 

27 

1*38 . 0 

2o 

1630.0 

2 q 

1795,0 

30 

1771,0 

3l 

1757.0 

32 

17a2, 0 

33 

1710*0 

34 

16 5 4,0 

35 

1636,0 

36 

1627.0 

37 

1719.0 

3ft 

17-7,0 

3 q 

1741,0 

40 a 

1 730.0 

41 

1677.Q 

42 

1664. 0 

43 

• 1 6 1 4 , C 

44 

16*9 . 0 

45 

1599,0 

46 

1577,0 

47 

1670,0 

46 

1664,0 

49 

1741,0 

50 

1726,0 

51 

1790,0 

52 

17-0.0 

53 

16/0 . d 

54 

1611,0 

55 

1M9.0 

56 

1630.3 


-25684,3 

76, ?«_6< 

-21174,3 

426.1*-? 

-15720,7 

3496,6306 

-10159,6 

3 4 6 c 9 , 4 ft 2 9 

24441,4 

7335 . 433 * 

3 0 1 6 't , 0 

3674, 5 35l 

58024,4 

321,5" ?3 

5512", 4 

320. 535? 

54361 , 6 

27i, £524 

55779.7 

27;,5~55 

38793,6 

5 5 5 . >73 

41781,0 

4 2 1 , 5 ' 3 3 

35694 . l 

638,6' 35 

35041,3 

4 " 7 , V - 4 9 

34125,6 

673,4^97 

37629,5 

415.7-26 

46005,9 

1 *■ 5 , , 1 6 7 

503rt7,n 

142,31 7;? 

212ft 6. 9 

? " * 6 , 5 " t [ 

25r:-'. . ft 

17 33 36 

2137.4 

10 V‘ s -i ; - 

6453, 5 

ID v ■ 3 P: 

“1150 , l 

35>.~ JV 

- 0 0 0 7 , 9 

15732.2430 

-10396,3 

2"0. 6:37 

-16657,3 

4:4,718/ 

-16599,5 

120.4 ; 33 

-10358,4 

185.0594 

-26263,3 

52.29:9 

-25468,1 

l r b. Z' 62 

-23946.7 

156,7^5? 

-19429,6 

645.4-47 

-5474 , 2 

60337.676- 

-4428,8 

10 v-S -LCS 

14F31 .3 

501^1 . O 790 

17959,3 

25655.5-00 

-7114,2 

10 Y-S Puts 

-337,1 , 3 

1C vft S * LC c 

-9343,1 

2 9 7 '< j , 6 " 2 0 

- -6081,7 

1C yt?s plus 

13419,1 

31172. 46 cr 

17528,8 

111*7.6531 

35493.3 

553.7201 

37021,3 

455.372: 

42206.9 

2 1 4 . 4 - 0 ft 

48030,0 

143.6590 

16957,3 

' 4c-4.5 "29 

23307,0 

2132.5149 

967,6 

10 YOS PLUS 

5404,3 

io y£ s plus 

-Ilf C 3 , 1 

30-9, 4?9« 

. - 9 : o 9 , ft 

14?43. 795l 

-10379,2 

192. H'27. 

-16804,0 

386.5567 

-18567,3 

119 . , 30/ 

-18333,1 

156.305? 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


W CLE = °* 0007809 LBS/SEC/BLADE (0 . 1 97% OF HOT GAS FLOW) 
W CAP = 0,00 ° 5809 LBS/SEC/BLADE (0. 1 47$ OF HOT GAS FLOW) 
W CAS = °* 000748 LBS/S EC/BLADE (0 . 189% OF HOT GAS FLOW) 
W CTE = °- 0004247 LBS/SEC/BLADE (0. 107^6 OF HOT GAS FLOW) 
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TABLE M-23 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 

HUB SECTION, 22857 RPM, TIT = 2320 °F, 

WCA = 0.025024 LBS/SEC/B U\DE (4.76$ of HOT GAS FLOW), 


= 1 200°F, 

PTOT = 150 

PSIA 



CONDITIONS 

1 AND 1 A 


ELF V FNT NO. 

TEfiPEWAT'JPE 


STRESS 

L!PE<hRS) 

1 

17*3. 0 


-7405,6 

10 YPS PLUS 

2 

1676.0 


7027.3 

ic yrs plus 

3 

17J.9.0 


-6735,8 

io yps plus 

4 

1602.0 


4769,4 

10 YRS PLUS 

5 

1670.0 


5516,1 

ic Y9$ plus 

6 

1652.0 


13950,8 

508?3.930C 

7 

1625.0 


21932.2 

7*29,7526 

R 

1594.0 


31817.8 

2075.5111 

9 

1552.0 


42462.4 

6A3. 0716 

in 

1532.0 


4B354 .7 

431.3421 

u 

1555.0 


40846,1 

625.3531 

12 

1525.0 


49549,3 

424,0142 

13 

1566.0 


36728,9 

1«70.;33? 

14 

1534.0 


46015.0 

665,6983 

15 

1572.0 


33761,7 

2417.0294 

16 

1579. a 


43186.1 

652.0699 

17 

1559. C 


35482.9 

2332.5218 

16 

1533.0 


42926,0 

1043 . nroc 

19 

1579.J 


26532,3 

ft 3,5. 2?1' 

20 

157J.0 


3C9 12 . 2 

4 o55 , 9 45 i 

21 

1594.0 


23267,9 


22 

l5«8.y 


25082,8 

10613.0573 

23 . 

16 01 • 0 


19991 . 1 

257^5,1560 

24 

1597.0 


?12.5o,2 

1 9 1 8 6 . 1 4 3 0 

25 

1 5 o 1 » 0 


29202,1 

8910.4603 

26 

1539,0 


: 35225,9 

4233.0920 

27 

1577.0 


23225.3 

21535.9110 

20 

1563.0 


2702C.6 

13683.9849 

29 

1733.0 


-9700,4 

28012.4570 

30 

1696,0 


7 4m , 3 

1C VRS PLUS 

31 

1 7 1 n » o 


-1902.5 

It PLUS 

32 

1684,0 


5775,6 

io yrs plus 

33 

1645.0 


18834,6 

11773.2169 

34 

16f 5.0 


30869,2 

1915.3878 

35 

16H4.0 


31920,7 -- 

1564.7676 

36 

1577. 0 


36770,1 

703,2*068 

37 

1622.Q 


25958,4 

3561.1355 

30 

15^6.0 

... 

36363,6 

893.9103 

39 

1642.0 


18855.2 

12654.6261 

40 

1 6 f • 5 . 0 


29643,1 

2394. 0645 

41 

1649.0 


15023.5 

38354,5560 

42 

1612.0 


26166.0 

44?3.2A62 

43 

1634,0 


17673,3 

23379.7680 

44 

1599.0 


28295.2 

3923.4012 

45 

1591.0 


28549,5 

4587.1871 

46 

1564,0 


35676.3 

1956.6910 

47 

1611.0 


20534.4 

16303. 5? *’2 

40 

16(12.0 


23244.4 

10872 , 7109 

49 

1624.0 


14894,1 

79. 55. 446C 

5 n 

lo 1 8 , 0 


16706.3 

50148.8150 

51 

1631.0 


11069.0- 

lu <PS PLUS 

52 

16^5 . 0 


32872.3 

ic vcs Plus 

5S 

1565.0 


?b369.7 

96-3.2654 

54 

1537.0 


35863.2 

3*56. 8*59 

55 

15 »C.Q 


22519.3 

23161.6850 

56 

1561,0 


27607,8 

12691.8136 


W = 0.00149 LBS/SEC/BLADE (0.283$ OF HOT GAS FLOW) 

U Ll 

W CAP = 0>002378 LBS/SEC/BLADE (0.452$ OF HOT GAS FLOW). 
W = 0.00317 LBS/SEC/BLADE (0.602$ OF HOT GAS FLOW) 

UnO 

W = 0.001448 LBS/SEC/BLADE (0.275$ OF HOT GAS FLOW) 

1/ I L. 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 
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INCH CHORD SCHEME 8-5 BLADE. 









TABLE M-24 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 
MEAN SECTION, CONDITIONS I AND IA 


N! T *10. 

TEMPERATJRE 

STRESS 

LIPE(HRS) 

1 

1777. a 

-15807,4 

1142.3046 

? 

1725.0 

-546,1 ‘ 

10 YRS PLUS 

3 

1780. C 

-16914.5 

767,6812 

4 

1742.0 

-5783.2 

10 YRS PLUS 

5 

1734.2 

-3418,9 

10 YRS PLUS 


1712. & 

3445,4 

10 YRS PLUS 

; 

1674,0 

15535.7 

16658,3960 

<» 

1647.0 

24234,4 

2700.7771 

0 

1594. Q 

41183,5 

286.9699 

10 

1578.0 

45847,1 

200.6051 

u 

1594.0 

41577.4 

269.169 2 

ll 

1575.0 

47(188,1 

176.5189 

13 

1611.0 

36576.4 

476,7302 


1592.0 

42535.1 

242,2226 

15 

1632.0 

29732,9 

1223.6600 

16 

1611.0 

36704.5 

463.6906 

17 

1630*0 

29988:7 

1218,7552 

1* 

1611.0 

36323,3 

503,5806 

19 

1672. n 

16234.1 

13902.8952 

2 

1665.0 

18675.3 

7371.3659 

21 

1694.Q 

8783,0 

10 YRS PLUS 

22 

16*9.0 

10558,4 

58675.0960 

23 

17', 6.0 

4525.6 

10 YRS PLUS 

2* 

1700. 0 

6547.6 

10 YRS PLUS 

25 

1640.0 

24642.1 

2963.3920 

26 

1610.0 ” 

34302.2 

600.1498 

27. 

1659,0 

18016.6 

10745.3111 

2« 

1640,0 

24079,8 

3341.4(512 

29 

17A7.0 

-1B229.8 

429,4882 

3; 

1746.0 

-6519.2 

10 YRS PLUS 

31 

1767.0 

-11966.7 

5075.6063 

32 

1743. C 

-5086,7 

10 YPS PLUS 

.33 

1721.0 

2432,3 

10 YRS PLUS 

3< 

1690.0 

11850,4 

37254,9010 

35 

1647.0 

2664 u , i 

1618.6072 

36 

1 6 V 8 , 0 

32493,5 

74B.8953 

37 

1690.0 

13953.7 

18570,0510 

36 

1667.0 

20961.1 

~ 3257.9342 

39 

1713.0 

7096.2 

10 YRS PLUS 

4n 

1688 . 0 

14618.2 

15695.8129 

41 

1715.0 

6274.0 

10 YRS PLUS 

4 2' 

1639. U 

14086.5 

18239.1720 

43 

1703. 0 

9428,4 

75138.1390 

44 

167B.0 

16986,5 

9259. 2C96 

45 

1663.0 

21321.6 

3327.2207 

46 

1641.0 

27996,2 

1411.6502 

47 

1694.0 

10678,8 

49394.3380 

4a 

1637.0 

12613.7 

31307.0170 

49 

171.1.0 

4584,5 

1G YRS PLUS 

50 

1 7(i5 • 0 

6190,4 

10 YRS PLUS 

51 

. 1715. C 

2543,5 

10 YRS PLUS 

52 

1709.0 

4204.4 

10 YRS PLUS 

53 

1643.0 

24258.9 

2977 , 0188 

54 

1611.0 

34250,4 

780.8338 

55 

1659.0 

16422,2 

9376.7596 

56 

1638.0 

24934.5 

2931.0316 


LEADING EDGE 
PRESSURE SIDE 
SURflTION SIDE 
TRAILING EDGE 


W 


CLE 


CAP 

^CAS 

^CTE 


0.00157 LBS/SEC/BLADE 
0.002239 LBS/SEC/BLADE 
0.003253 LBS/SEC/BLADE 
0.001539 LBS/SEC/BLADE 


(0. 298$ OF HOT GAS FLOW) 
(0.425$ OF HOT GAS FLOW) 
(0.618$ OF HOT GAS FLOW) 
(0.292$ OF HOT GAS FLOW) 
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INCH CHORD SCHEME B-5 BLADE. 





TABLE M-25 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 
TIP SECTION, CONDITIONS I AND IA 


ELEMENT - NO. TEMPERATURE' STRESS 


L 1 PE ( > 


1 

1750.0 

-735.0 

10 yrs plus 

2 

1728.0 

8478.8 

79477.935- 

3 

17*6.0 

-8849,5 

13 7 *9, 1935 

4 

1765.0 

-2715.4 

10 VPS PLUS 

5 

1754. C 

752.9 

io vrs plus 

6 

1740.0 

503M.0 

10 VRS PwllS 

7 

1704.0 

16636,6 

5353,095* 

~ 8 

1691.0 

20779,2 

1891.1657 

9 

1636.0 

38875,9. 

156, 3*21 

10 

1629*0 

41175,6 

1 2 C . 3 1 3 7 

11 

1634.0 

40165.2 

125,7*49 

12 

16 26. 0 

42734,3 

in:. ,725 

13 

1667.0 

30070,0 

475.?'64 

14 

1658.0 

33026,3 

317.2725 

15 

1 7P 1 • 0 

19658.9 

2134 ,2*06 

16 

1691.0 

229C1.1 

1182.7317 

17 

1 7P6 . d 

10474,3 

27P2 . 5 3 5* 

10 

1695.0 

22023.6 

1266.3509 

19 

1732.0 

10610.2 

16 759, 1 2 7 7 

20 

1729.0 

11609.0 

14 7^6. 2 p 6* 

21 

1759.0 

2600.0 

10 V RS PLUS 

22 

1756.0 

3564,5 

10 YR5 PoJS 

23 ~~ 

1775 . V 

-1951,0 

~ 1C YPS PLU C 

24 

1770,0 

-417.6 

1C yps plus 

25 

16*8.0 

25255,0 

779,3' 4* 

26 

1656.0 

35622,6 

192.2:34 

27 

1703.0 

20636.3 

1472.3610 

20 

16/10.0 

28049 , 0 

528.4937 

" ' "29 

■”'1769; 3' 

-9617,2 

' 7327 . 0?07 


30 

1 7 6 7 i u 

-3218.6 

ic yrs plus 

31 

1778.5 

-6161.0 

1G Pi US 

" 32- 

1764,0 

-2072.2 

1C YRS -luS 

33 

1753.0 

‘ 1596.0 

10 YRS PLUS 

34 

1736*0 

6774 . 4 

10 YRS U LUS 

35 

1672.0 

27580.3 

7 C 9 . 1 5 8 2 

36 

16o2.Q 

30778,6 

462.6*87 

37 

1712. 0 

15560.6 

6271 , 5=173 

3R 

1699,0 

19636 , 7 

2259 , 7 r 66 

39 

1732-0 

9875.5 

25?lfl.2l9: 

40 

1719.0 

13876.7 

9 J 51. 9924 

4l 

l735.il 

9460.5 

". 3i8?8.:?8: 

42 

1722*0 

13461.5 

9607 . 8386 

43 

1734.0 

10132.6 

20913.4530 

44 

1720.0" 

14439.8 

7343,6292 

45 

1710. 0 

17930.9 

3?lO . 41 75 

46 

1699,0 

21344.1 

1342.2365 

47 

I741.il 

8447.4 

57 89 9.971*: 

46 

1737.0 

9622.9 

26 767,8260 

49 

1753.0 

4960 . 0 

10 >R5 Plus 

50 

1750.0 

5799,5" 

ig yrs plus 

51 

1763.0 

1939,8 

io yrs Plus 

52 

1757.0 

3786,0 

m vr:s p; us 

53 

1 6 l ' 6 . 0 

26219.1 

669.^99* 

54 

1656.0 

35784.7 

105.713^ 

55 

1700.0 

21837,1 

1102.1779 

56 

1678,0 

2683:. 8 

471.0728 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


W CLE = °- 001339 LBS/SEC/BLADE (0.254# OF HOT GAS FLOW) 
W CAP = °- 001808 LBS/SEC/BLADE (0.344# OF HOT GAS FLOW) 
W CAS = °- 00319 LBS/SEC/BLADE (0.606# OF HOT GAS FLOW) 

W = 0.0016 LBS/SEC/BLADE (0.304# OF HOT GAS FLOW) 

U I L. 
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INCH CHORD SCHEME B-5 BLADE. 









TABLE M-26 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 

HUB SECTION, 23980. RPM, TIT = 2600°F, 

WCA = 0.027692 LBS/SEC/BLADE (5.54$ OF HOT GAS FLOW), 
TCA = 900°F, PTOT = 150 PSIA 
CONDITION 2 


ELEMENT NO. TEMPERATURE STRESS LIF£(HRS) 


1 

1 74 3 « 0 

-25228,6 

210.1409 

2 

1661.0 

-796,8 

10 YRS PLUS 

3 

1737.0 

-24432,5 

284.4864 

4 

1672,0 

-4849,4 

10 YRS PLUS 

5 

1670.0 

-5088,3 

10 YR$ PLUS 

6 

1624.0 

9648,5 

10 YRS PLUS 

7 

15^6.0 

19504,3 

43630.6310 

8 

1539 , o 

33383,1 

6399.9753 

9 

1463.0 

52289,2 

1413,5844 

10 

1«?7.0 

61581.7 

7U.191A 

11 

1465,0 

50368.0 

1866.3137 

12 

1412,0 

63525,8 

781.05,1 

13 

1404,0 

43369,0 

3677.7544 

K 

1427.0 

59463,8 

1098.1739 

15 

1494,0 

38395,7 

7159.3307 

16 

1437.0 

542B0.3 

2087,3952 

17 

1449. 0 

41069,7 “ 

7244,8387 

16 

1425.0 

54166,6 

2968.8974 

19 

1509.0 

28646,2 

43389.1660 

20 

1495.0 

32725,5 

25554.8210 

21 

1533,0 

20194,2 

10 YRS PLUS 

22 

1495.0 

30628,7 

41336.6150 

23 

1537.0 

16824,7 

10 YR$ PLUS 

24 

1529.0 

19196,4 

10 YP$ PLUS 

25 

1458,0 

34843,1 

46058,7510 

26 — 

1419,0 

45181,5 

17414,7080 

27 

1443,0 

25414,2 

10 YRS PLUS 

26 

455,0 

32787,5 

81467,7020 

29 

1 759 , 0 

-765-6 , 6 


30 

1698,0 

-11143.6 

38136 . 5340 

31 

1722.0 

-16518,8 

3544.3933 

32 

<676,0 

-3264,1 " 

10 YRS PLUS 

33 

1620,0 

15554,6 

70413,0440 

34 

1550.0 

34341,7 • 

3828,4819 

35 

1548,0 

36145,7 

2701.2324 

36 

.500,0 

47823,0 

1105.8814 

37 

1574,0 

28634,7 

7098.2211 

36 

1515,0 

44865,7 “ 

1218,4455 

39 

1637 ,0 

17985,3 

43696 .7400 

40 

4 54 4 , 0 

34165,3 

4685.6839 

41 * 

‘621,0 

10779,5 

10 YRS PLUS -■ 

42 

1556,0 

28382,2 

12260,1618 

43 

1597,0 

14538,6 

10 YRS PLUS 

44' 

1536,0 

30433,0 

13402.8943 

45 

1526,0 

29776,4 

20685,2240 

46 

j 4 79,0 

41918,1 

5430.5933 

47 

1564,0 

15921,2 

10 YRS PLUS 

48 

1550,0 

19500,0 

10 YRS PLUS 

49 

1585,0 

7321,9 

10 YRS PLUS 

50 

1574,0 

10387,7 “ 

10 YRS PLUS 

51 

1586,0 

4392,9 

10 YRS PLUS 

52 

1577,0 

6712,1 

10 YRS PLUS 

53 

1466,0 

33169,9 

53708,4860 " 

54 

1416.0 

46165,3 

15982,3073 

55 

1487,0 

24541,8 

10 YRS PLUS 

56 

1454,0 

33129,0 

77492.7340 


Leading Edge W 
Pressure S i de W 
Suet i on S i de W 
Trailing Edge W 


CLE 

CAP 

CAS 

CTE 


0.00165 1 bs/sec/b 1 ade (0.33 ^ of hot gas flow) 
0.002628 1 bs/sec/b 1 ade (0.526 of hot gas flow) 
0.003503 1 bs/sec/b 1 ade (0.701$ of hot gas flow) 
0.0016 1 bs/sec/b 1 ade (0.32^> of hot gas flow) 



TABLE M-27 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 
MEAN SECTION, CONDITION 2 


ELEMENT NO. 

TEMPERATURE 

STRESS 

LIFE(HRS) 

1 

1775,0 

-27373.3 

65.4724 

2 

1689 . 0 

-6721,9 

"10 YP.S PLUS 

3 

17B2.0 

-27690,9 

52,5239 

4 

1 7i 7 , 0 

-17256,4 

3154,3312 

5 

1 7 0 9 , 0 

-14864,3 

8442,3640 

6 

1671,0 

-3084.8 

10 YRS PLUS 

7 

1619.0 

13629,4 

10 Y&s PLUS 

B 

1574,0 

26947,7 

10296,0345 

9 

1490,0 

50424,3 

929.9229 

10 

1462,0 

57955,7 

543.0933 

11 

14A5.0 

52752.7 

714.3506 

12 

1454.Q 

59761,3 

,93.2971 

13 

1514 ,0 

45555,1 

1113,9420 

% 4 

1461, 0 

54679.4 

S52.2522 

15 

1546.0 

36303.8 

2607.5038 

16 

1512.0 

46567,8 

990 ,3192 

— 

1339. 0 

38196,4 

2174.0895 

IB 

1508.0 

47099,6 

1007,7070 

1 9 

1617.0 

15626,1 

74576,6980 

20 

1 6 0 6 • 0 

19550.3 

26196.0910 

21 

1652.0 

3782,8 

10 Y»S PLUS 

22 

1643.0 

7016.8 

10 YRS PLUS 

- - 23 

1659,0 " 

676.1 

10 YR$ PLUS 

24 

1650,0 

3799,5 

10 YRS PLUS 

25 

1545,0 

32837.1 

6137.1998 

... - - - 0 A 

j 494.0 

46786,4 

1553.7839 

27 

1570.0 

24948,2 

1 /oso .£'<50 

2 B 

1538,0 

33721.7 

6096,6719 

‘ 29 

1791,0 

-27483,9 

44,8142 

>0 

1723.0 

-18175,9 

2014,3064 

3l 

1758,0 

-26062,7 

125,4118 

— 32 

1718.0 

-15597 i B 

5290.5426 

33 

1692.0 

-5994,2 

10 YRS PLUS 

34 

1640,0 

9637,5 

10 YRS PLUS 

~ 35 

1572,0 

32356,9 

3295.4211 

36 

1540,0 

40637,0 

1270.0332 

37 

1636,0 

15554,8 

45494.0050 

* 3B 

' 1597.0 

27176,8 

5278.1731 

39 

1673,0 

4951.1 

10 YR$ PLUS 

40 

1632.0 

17152 , 8 

29443,6240 

— 41 

i '6 7 B . 0 

3237.4 

10 YRS PLUS 

42 

1635.0 

16003,8 

40130,9450 

43 

1662,0 

7256,6 

10 yrs plus 

“ - 44 * 

1620,0 

19778,8 

16593.2000 

43 

1604,0 

24107,6 

8395.7335 

46 

1566,0 

33495.1 

2851,0443 

47 

1670.0 

2005,0 

' 10 YRS PLUS 

4B 

1661.0 

4247,4 

10 YRS PLUS 

49 

1664,0 

-3779,7 

10 YRS PLUS 

'50 

' 1674,0 

-1234,5 

' 10 YRS PLUS 

51 

1675.0 

-2552.5 

10 YRS PLUS 

52 

1665.0 

117,5 

10 YRS PLUS 

53 

1550,0 

32703,4 

5517,5819 

54 

1496,0 

46B24.9 

1461.5735 

55 

1571,0 

25555,1 

15193.4893 

‘ 56 

1536.0 

34726,0 

5139.8009 


Leading Edge = 0.00174 lbs/sec/blade (0.340$ of hot gas flow) 

Pressure Side W^p = 0.002474 lbs/sec/blade (0.495$ of hot gas flow) 

Suction Side = 0.003594 lbs/sec/blade (0. 719$ of hot gas flow) 

Trailing Edge = 0.0017 lbs/sec/blade (0.34 ‘fo of hot gas flow) 
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TABLE M-28 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 
TIP SECTION, CONDITION 2 


ELEMENT NO, 

■ TEMPERATURE 

stress 

LIP£(HRS> 

1 

1734,0 

-8009,2 

10 YRS PLUS 

2 

1683.0 

763, ,2 

Id YRS PLUS 

3 

1700,0 

-21235,6 

199,9631 

4 

1744,0 

-10929,1 

12542.3345 

5 

1729.0 

-6342 , 3 

10 YRS PLUS 

6 

1706,0 

732,5 

10 YRS PLUS 

7 

1656,0 

16 P 4 0 » 0 

17264,5460 


1634.0 

23877,8 

A 074.8731 

9 

15,3.0 

50635,0 

214.2723 

10 

1532.0 

52814,2 

204,2736 

li 

1534,0 

52798,3 

19, , 5312 

12 

1522,0 

54806,1 

189,2569 

13 

1589.0 

39853,1 
,, 119,0 

407,7068 

' '1< 

157, .0 

294,7086 

15 

16,3.0 

23635,4 

3400,3580 

16 

1627,0 

28864,3 

1675.0375 

17 

1648.0 

22319,6 

3956.0032 

18 

1632.0 

27528,9 

1962.5573 

19 

1702.0 

5533.0 

10 YRS PLUS 

20 

1696.0 

7532,4 

10 YRS PLUS 

21 

1732.0 

-3574,5 

10 YRS PLUS 

22 

1727,0 

-1919,4 

10 YRS PLUS 

23 

_ 1754.0 

- 10060 . 9 

'12904,3916 

24 

1747,0 

-7B66 » 6 

76409,5140 

25 

1608.0 

35249,0 

6B5.75Q1 

"" " ’ 26 

1554.0 

‘ ‘ 50230,4 

— 178,8670 

27 

1631.0 

279Q4 , 8 

1857 5864 

20 

1592.0 

40078 , 1 

361,2735 

29 

~ 1703,0 

-21513,1 

”176,6132 

30 

1746,0 

-11036,5 

11520.8125 

31 

1765,0 

-15636,7 

1545,9141 

32 

“ 1742.0 

-9279,8 

30427,8380 

33 

1732.0 

-5549,2 

10 YRS PLUS 

34 

1 7 C 3 , 0 

3176,1 

10 YRS PLUS 

35 

1600.0 

36714,8 

611,3507 

36 

1583,0 

41288,2 

372.6666 

37 

1658.0 

19462,7 

6784.5528 

, 38 

1637,0 

25939,8 

2399,9847 

39 

1692,0 

9588,3 

10 YRS PLUS 

40 

1670.0 

16314,3 

14260.734Q 

41 ~ 

- - 1698,0 

0198,3 

TO YR5 PLUS 

42 

1676,0 

14929,9 

19347,0650 

43 

1697,0 

8691.3 

10 YRS PLUS 

’ 44 

— 1675,0 

15412,2 

16911.0H0 

45 

1662.0 

19665,3 

5716,0281 

46 

1639,0 

26780,8 

1925,5252 

...... . ... 47 

* 1720.0 

1461,9 

10 YRS PLUS 

48 

1714,0 

3170.0 

10 YRS PLUS 

49 

1735,0 

-3262,1 

10 YRS PLUS 

50 

1730.0 

-1920.3 

10 YRS PLUS 

51 

1737,0 

-4571,0 

10 YRS PLUS 

52 

1730,0 

-2152,2 

10 YRS PLUS 
512,7381 

53 

1605,0 

36939 , 6 

54 

1553.0 

50542,4 

174.2247 

55 

1625.0 

30362,0 

1277.6437 

56 

1587,0 

41760,3 

" “ "311,7260 


Leading Edge 
Pressure Side 
Suction Side 
Trailing Edge 


CLE 

CAP 

CAS 

CTE 


0.00148 lbs/sec/blade (0.296$ of hot gas flow) 
0.001998 Ibs/sec/blade (0.4$ of hot gas flow) 
0.003525 lbs/sec/blade (0.705$ of hot gas flow) 
0,0018 Ibs/sec/blade (0.36$ of hot gas flow) 


TABLE M-29 


SCHEME B-5 


Leading Edge 
Pressure Side 
Suction Side 
Trailing Edge 


FILM-CONVECTION COOLED FABRICATED 
IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 

HUB SECTION, 25165. RPM, TIT = 2910. °F, 

WCA = 0.031363 LBS/SEC/BLADE (6.6 (f> OF HOT GAS FLOW), 
TCA = 600. °F, PTOT = 150. PSIA 
CONDITION 3 


ELEMENT Ml), TEMPEHATU'lE 


STRESS ' UPEIHRS) 


. 1 

17S8.0 

2 

1633,0 

3 

1751. U 

4 

1652,0 

5 

1655 , 0 

6 

15*16,0 

7 

1547,0 

8 

1467,0 

9' 

1366, C 

10 

. lJll.O . 

u 

13^2.0 

12 

1284,0 

13 .. 

1393.0 .... 

14 

13H8.0 

15 

1410.0 

1^ . 

1 3 ? 3 . Q ...._ 

17 

1375,0 

18 

1 3 {l 7 ,0 

19 

1442,0 

20 

1421,0 

21 

1478,0 

22 

14/3,0 

23 

1478,0 

?4 

1467,0 

25 _ 

1341,0 . . 

2 u 

' 2 2 . 1 

27 

13.4B.0 

28 

1326,0 

29 

1760.0 

30 

1636,0 

31 

1725,0 

32 

1656,0 

33 

1595,0 

34 

35 

1469.0 

1487.0 

36 

1413.0 

37 . 

1512 1 Q 

38 * 

1423.0 

39 

1560.0 

40 

1444,0 

41 

“ " 1582. 6 

42 

1464,0 

43 

1552,0 

”4*4 

1460.0 

45 

1466,0 

46 

1379,0 

~~ 47' 

‘**“'1520,0 

46 

1498,0 

49 

1547,0 

* 

'1531,0 

51 

1531.0 

52 

15i 9 , 0 

53 

1352.0 

54 

1277,0 

55 

1375,0 .. 

56 

1326.0 


•32771,4 _ 

32,3088 

-7826,9 

10 YRS PLUS 

-33253,6 

34.2728 

"14456,4 .. 

42845,0820 

-16422,3 

20401,0050 

4863,4 

10 YRS PLUS 

14340,6 

10 YP.S PLUS 

36473,8 

24173.0920 

61457,0 

4410,4299 

... . 72414,6 . _ 

2645,6677 

6Q904 , 7 

5536,5490 

76093,5 

2878.6204 

50199,9 ... 

. . 15429,3139 

71545,4 

3453,7808 

42872,3 

34406.5870 

67253,8 

5155,3604 

47995,3 

39794.5600 

67267,6 

8428,6889 

27134,2 . 

10 .YRS PLUS 

33137,3 

10 YRS PLUS 

15023,8 

10 YRS PLUS 

19427,7 

IQ YRS PLUS .... 

11981,4 

10 YRS PIUS 

15221,1 

10 YRS PLUS 

43582, J.__ 

IQ YR$ PLUS 

^9455 . 1 

1 n YRS PI UR 

' 32693,0 

10 YRS Pi US 

43599,8 

10 YRS PLUS 

-31745,9 

24 , 39p4 

-2 2520,6 

1449,3725 

-30806,8 _ 

102,1^75 

-11766,9 

10 YRS PLUS 

8993,9 

10 YRS PLUS 

36045,5 

_1 4 1 5 4 ,2859 

36567,5 

8345.5255 

56374,6 

2831,6742 

31624,2 ... 

20221,9510 

55589,9 

2443.0174 

17178,4 

10 YRS PLUS 

4 1 1 2 4 t 2 

9543,7934 

7664,0 

10 YRS PLUS 

32646,8 

35765,9500 

11083,9 . 

10 YRS PLUS 

34637,8 

45545,1110 

31371,2 

10 YRS PLUS 

50876,8 

20650,6070 

9599,9* 

10 YRS PLUS 

15107,2 

10 YRS PLUS 

-1238 | 3 

10 YRS PLUS 

"2018,2 

ib YRS PLUS 

-823,3 

10 YRS PLUS 

2167 j 9 

10 YRS PUU5 

41451,9 

10 YRS PLUS 

61160,9 

76264,0140 

31254 t 3 

IQ YRS PLUS 

43773,8 

10 YRS PLUS 


W „ = 0.001069 
CLE 

W CAP = °* 002977 
W = 0.003960 

W CTE = 0 - 001012 


1 bs/sec/b 1 ade 
1 bs/sec/b 1 ade 
1 bs/sec/bl ade 
Ibs/sec/blade 


(0. 393 $ of hot 
(0.626 fo of hot 
(0. 034 °jo of hot 
(0. 301 °jo of hot 


gas 

gas 

gas 

gas 


flow) 
flow) 
flow) 
f low) 
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TABLE M-30 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 



IMPINGEMENT TUBE BLADE. 

1.0 INCH CHORD 


MEAN 

SECTION, 

CONDITION 

3 

ELENE NT 

N0i 

TEMPERATURE 

STRESS ' 

~ LIFE(HPS) 

1 


. 1768,0 

-33360,4 

.... 22.9773 

2 


1640.0 

-14501,5 

58346.0160 

3 


177ft, 0 

-33209,7 

19,0093 

4 


16*1,0 

-26874,4 

659,5702 

5 


167ft, 0 

-258. ’.6 

880.2*92 

6 


1621,0 

-8397,1 

10 YRS PLUS 

7 


1561,0 

9441,2 

IQ YP5 PLUS 

ft 


1466.0 

26636,7 

10 YRS PLUS 

9 


1379,0 

59201,4 

4599,9394 

.... 10. 


.... 1337,0 

.. 68763,5. 

2400,5272 

11 


1366,0 

64i43,3 

2612.94Q4 

12 


1320.0 

72137,8 

2129,0052 

. 13 


HCSiQ 

_ 53M9.3 

5138.5738 

14 


13^8,0 

66622,3 

2039,0750 

15 


1456,0 

.1.10,7 

11.33,2597 

16 


1 4 H 4 , 0 .. 

55695,6 

4150,4*82 . 

17 


1 443,0 

44433,4 

9fc 21 .999 0 

IB 


13^6.0 

56866.3 

4006,6968 

_19 


1567, C . 

. .108?!,. 

10 YPS PLUS 

20 


1551,0 

15719,1 

io yrs PLUS 

21 


1612,0 

-2758,0 

10 YRS PLUS 

22 


5 6 C 0 • 0 

1468, 4 

10 YPS Pt.US 

23 


1603,0 

-1000,4 

10 YPS PLUS 

24 


1591,0 

2789,2 

10 YRS PLUS 

25 


1433,0 ... 

43263,9 

16162, 9fl6C 

26 


1358,0 

63434,6 

3805,516' 

27 


l4o3,u 

3 ** l o j, , 6 

4636 3 . 5f sO 

2P 


1415,0 

46900,2 

14444 , o973 

29 


1769,0 

-32450,9 

17.4016 

30 


1668,0 

-27990,1 

440,3003 

31 


1742,0 

-33074,5 

43.5314 

32 


16*2.0 

-24860,0 

981,1711 

33 


1659,0 

-15722,9 

23216, 273 r 

34 


15*1.0 

6928,8 

10 yrs plus 

35 


1 4 n 9 , 0 

”34839,8 

18679,0750 

36 


1441,0 

47056,5 

, 6566,8884 

„ 37 


1559,0 

i B 933 , 9 

IQ YRS PLUS 

3ft 


1502,0 

* 33610,5 

17051.49; o 

’39 


1612,0 

5551,6 

10 YRS PLU^ 

40 


1551 , 0 

21802,4 

61030. 480C 

” 41 


1622,0 

2534,8 

10 YRS PLUS 

42 


1560,0 

19381,9 

10 YPS PLUS 

43 


1606,0 

6575,6 

10 YRS PLUS 

44 


1542,0 

23346,6' 

55817.1940 

45 


1532.0 

25526,9 

45403,5580 

46 


1477,0 

39348,4 

9299,3771 

— : 


1642,0 

-7416,0 

10 YRS PLUS 

48 


16?8,0 

-3817,9 

10 YRS PLUS 

49 


1658,0 

-13887,6 

44169,7440 

50 


164 4,0 

-10305,4 

10 YRS PLUS 

51 


1626,0 

-5898,9 

ID YRS PLUS 

52 


1613,0 

-2433,4 

10 YRS PLUS 

53 


1440.0 

42962,2 

13879,0181 

54 


1361,0 

63360,3 

3530, B124 

55 


..... 1464,0 

35026,9 

36965,6120 

56 


1412,0 

46257,5 

12396, 48P? 


Leading Edge 

Pressure S i de W..,, 
CAP 

Suction Side W-„_ 
CAS 

Trai 1 ing Edge W CTE 


O.OOI97 1 
0. 002002 
0.004071 
0.001926 


bs/sec/blade (0.414# of 
1 bs/sec/b 1 ade (0.509# of 
lbs/sec/blade (0.056# of 
lbs/sec/blade (0.404# of 


hot 

hot 

hot 

hot 


gas flow) 
gas flow) 
gas flow) 
gas flow) 



TABLE M-31 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 
TIP SECTION, CONDITION 3 


ELEMENT no, temperature 


1 - 

1690,0 

2 

1622.0 

3 

17A3.0 

4 

1710.0 

5 

1693,0 

6 

1659,0 

7 

1602,0 

8 

1568,0 

9 

1441,0 

10. 

1424,0 

11 

■ 1470,0 

12 

1402,0 

13 

1497,0 

14 

1475.0 

15 

1573,0 

16 

1549,0 

17 

1577,0 

18 

1551,0 

. 19-.... 

_ 1674,0 

20 

16 66 , 0 

21 

1710,0 

22 

17H2.Q 

23 

1726.0 

24 

1716,0 

25 

1514,0 

26 

1434,0 

27 

1 5 ~ 4 , 0 

28 

1 4 f 4 , 0 

29 

1766,0 

30 

1711,0 

31 ' 

1741,0 

32 

1706,0 

33 

1 7o 4 ,0 

34 

166C.0 

35 

1519.0 

36 

1493,0 

37 

1586,0 

38 

1557.Q 

* 39 

1627.0 

40 

1594,0 

" 41 

1637,0 

42 

•1604,0 

43 

1640,0 

"44 

* 1608, 0 

45 

1599,0 

46 

1571,0 

4 7 

1704,0 

48 

1695,0 

49 

1724,0 

” 50 

1716,0 

51 

1704,0 

52 

1695,0 

53 

1508.0 

54 

1433,0 

55 

1534,0 

56 

1478,0 


stress LITE(HRS) 

-13985,9 14935,9700 

9315,0 10 YRS PLUS 

-27913,0 77,0090 

-17367,5 3597,7831 

-1205a, 5 32227,2160 

-1678,7 10 YRS PLUS 

16623.6 60226,3220 

25991.0 14982,3117 

60000.7 676.1367 

62860 , 3 . 633,0^00 

64049.0 565,2715 

67122.5 521,3223 

_4 7 853 , 0 1193,4694 

53830.7 778,4711 

28151.9 8112,0443 

34767.2 . 3576,9790 

27692.3 8056,0375 

34841.4 3333,5502 

-1052,9 10 Y«S PLUS 

1513,8 10 Y*S PLUS 

-11548,1 24422,0200 

-9042,1 10 YPS PLUS 

-15955,6 3855,4636 

-12901,8 13435,5323 

4 6 1 9 Q , 9 __ 1000,3689 

63711.2 408,9249 

38351.5 1536 , ' c 23 

54536.9 __ 540,2431 

-27879,7 " 72,4363 

-17435,4 3454,2872 

-25524,7 207,3090 

’ -15449,3 ’* 7516.9744 

-14138,6 12173, 1C25 

-8H 1 , 8 _10 YRS PLUS 

40731.1 2196,2894 

47642,0’ 1379,5505 

23371.4 15437,5820 

31693.3 5713,1547 

12697.3 10 YRS PLUS 

22627.9 15431,4826 

10432.9 ~ 10 VRS PLUG 

20610.5 19192.7220 

10051.9 10 YRS PLUS 

19892.5 22053,5460 

23175.9 11963,0510 

30634.8 4949,9931 

-0919, 7 10 YRS PLUS 

-6332,7 10 VRS PLUS 

14635.1 6231,1340 

12425,1 15702,2937 
-8874,6 10 YRS PLUS 

-6034,8 10 YRS PLUS 

48433.8 803,5834 

64038.6 395,2361 

41530.2 1283,4667 

56403.9 460.5481 


Leading Edge ~ 0*001676 

Pressure Side W^p = 0.00226 

Suction Side = 0.003993 

Trailing Edge - 0,002039 


1 bs/sec/b 1 ade (0.352$ of hot gas flow) 
bs/sec/blade (0.475$ of hot gas flow) 
lbs/sec/blade (O. 04$ of hot gas flow) 

1 bs/sec/b 1 ade (0,429 $ of hot gas flow) 
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TABLE M-32 


SCHEME B-5 


FILM-CONVECTION COOLED FABRICATED 
IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 

HUB SECTION, 24058. RPM, TIT = 2620. °F, 

WCA = 0.083974 LBS/SEC/BLADE (5.63$ OF HOT GAS FLOW), 
TCA = 900°F, PTOT = 450. PSIA 
CONDITION 4 


CLEMENT NO. 

TTMPERAT JP£ 

STRESS 

LIFE (HRS) 

1 

1738.0 

-33552,0 

43.2390 

2 

'15*0.0 

4351.5 

10 YRS PLUS 

3 

1738.0 

-33682.7 

<2.1021 

4 

1610,0 

-4279,1 

10 YRS PLUS 

5 

1692.0 

-20764,7 

340.0659 

6 

1SK7.0 

3253,5 

io yrs plus 

7 

1579,0 

6232,2 

10 YRS PLUS 

P 

1455,0 

40219,2 

14406.0092 

9 

KU.O 

52253,3 

5733.4550 

10 

1331,0 

71177,2 

1652.6400 

11 

1.33.0 

43891,3 

8088.5300 

12 

1335.0 

71590,9 

1514,6819 

13 

1,9, ,0 

33032,7 

20399,5730 

14 

13<S, .0 

67620,4 

1406.6636 

15 

151.2.0 

29233,6 

3<8?5.,73o 

16 

13P0.0 

65107,6 

1438,6587 

17 

1 467 , q 

■ 40124,0 * 

~ 10413.4998 

ifi 

1352.0 

68925,8 

1549,3644 

17 

1507,0 

■ 28 0 7 1 f o 

52405.9740 

20 

1,75.0 

37743,6 

14200,0610 

21 

1541,0 

17486,6 

10 YRS PLUS 

22 

>. !< 1 7 .0 

24862,2 

81360.4300 

23 

1556.0 " “ 

10920,3 

10 YRS PLUS 

24 

1543,0 

15724,5 

10 YR$ PLUS 

25 

K64,o 

33094,0 

50000.5060 

26 " • 

n76.0 

56760,0 

7838,4229 

£7 


1 » 2 

io yrs plus 

28 

1 <20 • 0 

41702,0 

31360. 996l 

'29 

1759,0 

-32886,2 

30.8713 

30 

1637,0 

-11256,9 

10 YRS PLUS 

31 

1 763,0 

-31055.5 

34,7678 

32 

1657,0 

-14168,6 

41279.6960 

33 

1003,0 

76Q7,9 

10 YRS PLUS 

34 

1-45,0 

40719,5 

4372. 8 g l6 

35 

■" 1513.0 

36130,3 

7058.9652’ 

36 

14U.0 

61406,1 

1202,2813 

37 

1^79,0 

21907,3 

27237.7570 

36 

^52.0 

56965.3 

848,9630 

39’ 

1^37,0 

6820.0 

10 VRS PLUS 

40 

1' 99 , 0 

43655,2 

2311,8253 

41 - 

1669,0 

-2995,2 

10 YRS PLUS 

42 

1533,0 

34548,5 

5807,3085 

43 

1647,0 

1729.3 

10 YRS PLUS 

44 

1518,0 

366P2.5 

5421.2255 

45 

1552.0 

25943,9 

23571,4960 

46 

1446,0 

52547,3 

2173,5170 

47 

' 1572.0 

16710,1 

10 YRS PLUS 

4B 

1539.0 

24498,2 

46958,9990 

49 

1600.0 

6291.7 

10 YRS PLUS 

' 50 

1576.0 

12098,3 

10 YRS PLUS 

>1 

1637.0 

-6282.4 

10 YRS PLUS 

52 

1617,0 

-2904,1 

10 YRS PLUS 

53 

1,88.0 

291Q6 , 1 

71945,7430 

34 

1378.0 

57361,7 

6594.4934 

35 

1503.0 

21202,0 

10 YRS PLUS 

56 

1,22.0 

42054,5 

27745.9770 


Leading Edge W 
Pressure S i de W 
Suction Side W 
Tra i 1 i ng Edge W 


CLE 

CAP 

CAS 

CTE 


0.00506 1 bs/sec/bl ade (0.339$ of hot gas flow) 
0.007884 lbs/sec/blade (0.527$ of hot gas flow) 
0.00896 1 bs/sec/blade (0.599$ of hot gas flow) 
0.005 lbs/sec/blade (0.335$ of hot gas flow) 



TABLE M-33 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 
MEAN SECTION, CONDITION 4 


element NO. TEMPERATURE stress 


UFE(HRS) 


1 

1762. C 

2 

1596,0 

3 

1779,0 

4 

1649,0 

5 

1723, 0 

6 

1631.0 

7 

1599.0 

0 

14^0.3 

9 

1430.0 

10 

1364,0 

11 

1455.0 

12 

1380.0 

13 

1501.0 

14 

14?D • C 

15 

154ft. 0 

16 

1463.0 

17 

1527.0 

1 8 

1451.0 

19 

1607,0 

20 

1580.0 

21 

1644,0 

22 

1622.0 

23 

1677,0 

24 

1656.0 

?5 

1544,0 

Z6 *~ 

1433,0 

27 

1&72.0 

20 

1490.0 

29 

1784,0 

30 

1649,0 

31 

1780.0 

32 

16*4.0 

33 

1654,0 

34 

152B.0 

35 

1508, 0 

36 

1429,0 

37 

1600 . 0 

. 3B 

1515.0 

39 

1689,0 

40 

1558.0 

41 

1669,0 

42 

1566.0 

43 

1659,0 

44 

1555,0 

45 

15*6 . 0 

46 

1495,0 

'* ‘ 4 7 

1639,0 

48 

1610.0 

49 

1667,0 

“ 50 

1642,0 

51 

16*0.0 

52 

1665,0 

53 

- 1551.0 

54 

1434,0 

55 

1573.0 

56 

1485.0 


-32ft«2.1 
1794 ,? 
-3239C .9 
-13939,2 
-32104,5 
-7576,3 

3610.5 
32973,3. 
50691,9 
6667C. 4 

46697.8 

65362.9 

36743.3 
‘ 53517.6 

25563.1 

43625.2 

32522.6 
53237,1 

11479.6 

19546.0 

503.6 

7725.5 
-9202,5 

-2472,0 
2975C. 7 
59539,8 
tiki * , *♦ 

44423.5 
-32234,0 
-13052,0 
-31922.3 

- -23190; 6 

-12211.9 

23503.1 

32065.4 

52775.3 

6363.0 

33453.1 
-4560,0 

24523.6 
- -3930,9 

23949.2 
-1969,8 
27B1C.1' 

20525.1 
44263.9 

4620.0 
13007,8 
-4018.0 

3038.6 
-10623,8 

-4127,8 

29321.1 

60007.5 

23032.3 
46260.5 


28 . 8999 
10 YRS PLUS 
21.9117 
55301 ,3P40 
80.6372 
10 YRS PLUS 
10 Y&$ PLUS 
27650.2100 
4589.1413 
1693. 1005 
4661,6935 
1369,3483 
6586.4362 
1562.8604 
28371.1560 
2579,3822 
' ” 10321.4755 

16 7 4 , j4 7 4 
10 YR$ PLUS 
■" 53716,5930 
10 YP5 PLUS 
10 YRS PL L 5 
1C YRS PLUS 
10 YRS PLUS 
12382,3204 
915.84-1 
30662.907c 
2596.1568 
20.2649 
56953.1720 
23,5443 

1321.8972 

66448 , 5 6 L 0 
60448, il^C 

20490.8900 

3386.0239 
10 YR$ PLUS 
“ 12262.2* 44 
10 YRS PLUS 
27351.6530 
- 10 YRS PLUS 
24871,4670 
10 VRS PLUS 

14313,4023 

32334,6960 

2318.1047 

10 YRS PLUS 

10 YRS PLUS 
10 YRS PLUS 

1C YRS PLUS 

5B961 .7960 
10 YRS PLUS 
11414,9590 
820.C782 
25091.6200 
2177.2449 


Leading Edge W 
Pressu re Side W 
Suet ion S i de W 
Tra i ] i ng Edge W 


CLE = 
CAP = 
CAS ~ 
CTE ” 


0,00543 Ibs/sec/blade (0.363 $ of hot gas flow) 
0.00742 Ibs/sec/blade (0.496$ of hot gas flow) 
0.01089 lbs/sec/blade (0.729$ of hot gas flow) 
0.0056 lbs/sec/blade (0,375$ of hot gas flow) 
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TABLE M-34 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 
TIP SECTION, CONDITION 4 


ELEMENT no, 

TEMPERATURE 

STRESS 

UFE(HRS) 

1 

1673,0 

-6157,9 

10 Y»S PLUS 

2 

1566,0 

25037.2 

18499.5280 

3 

1746,0 

-26384,4 

154,9338 

4 

1670.0 

-4371,6 

10 YPS PLUS 

5 

1732,0 

-21790,4 

549,5454 

6 

1674,0 

-4959 , B 

io yps plus 

7 

1642.0 

5385,6 

10 YRS PLUS 

8 

15^3,0 

22705.4 

20*76.4300 

9 

1462.0 

55975,4 

766,0663 

10 

1434,0 

61366 , 6 

635.02*7 

11 

1476,0 

53386,1 

017,9305 

12 

1444,0 

60258,5 

593.1138 

13 

1550.0 

35269,5 

3112.6989 

14 

l5l 2 , 0 

45146,1 

1259.8357 

IS 

16i«, 0 

18077.9 

31350.5630 

16 

1578,0 

29400.’ 

53®* . 2336 

1? 

1623,0 

18986,3 

20074 . 3220 

1 * 

1575,0 

32746, B 

?792,iio7 

19 

1674,0 

5496,2 

10 YRS PLUS 

" 20 

1656,0 

10201.8 

10 YR5 PLUS 

21 

1712.0 

-3690.4 

10 YPS PLUS 

22 

1596.0 

31457,6 

2022. 4Q27 

' ' — 23 

1803,0 "" " 

-22732,6 

— ae. 200 * 

24 

1768,0 

-22354.1 

133.2580 

25 

1614,0 

30833,9 

1529. Arf3l 

26 

1496,0 

58493.9 

199.4293 

27 

1643.0 

23522,4 

3483.2413 

28 

1545.0 

51310.8 

188,0517 


1 7 4 c • 0 

-27592 . 2 

— 132 • 9^4 J 

30 

1663.0 

-4165.7 

10 plus 

31 

1762.0 

-28492,7 

70 . 0789 

-- ' ' 32 

17C2.0 " 

“-16671,0 

5567.1189 

33 

1690,0 

- 1 3764 ,3 

19771,6^50 

34 

1612*0 

10391,6 

10 Y»S PLUS 

’ 35 

1509.0 

‘ ~ 38249,2 

4871.1213 

36 

1464,0 

50545,4 

1860.8270 

37 

1595,0 

15626,5 

10 YPS PLUS 

38 

1539,0 

31069,7 

/- ~ 10753.3303 

39 

1635,0 

466G , 9 

10 YRS PLUS 

40 

1576,0 

22355,0 

26813.7970 

— *41 

- - 1643,0 

4642,1 

' “ 10 YRS PLUS 

4? 

1563,0 

22877,1 

19719,3570 

43 

1657,0 

2900,4 

10 Y»S PLUS 

44 - 

1598,0 

21368 , 8 

18219,5480 

45 

1635,0 

12361,5 

10 YPS PLUS 

46 

1585.0 

27561,9 

6663.6006 

47 

1693.0 

-2500.6 

10 Y»S PLUS 

48 

1678,0 

2177,6 

10 YPS PLUS 

49 

1714.0 

-5886,7 

10 YPS PLUS 

■' ” 50 

I7n0,0 

-1481,4 

10 vr<$ PLUS 

51 

1768.0 

-17567,5 

827,6349 

52 

1754,0 

-15025.6 

2615.9731 

53 

16^3.0 

33378,0 

1169.8450 

54 

1492,0 

58939,5 

205.2968 

55 

1628.0 

27601 . 5 

2141.2753 

' 56 ' ' 

1536,0 

52624,9 

' 190,2174 


Leading Edge m 0*00467 1 bs/sec/b 1 ade (0,312$ of hot gas flow) 
Pressure Side W^p = 0.00615 1 bs/sec/b 1 ade (0.411 $ of hot gas flow) 
Suction Side = 0.01131 1 bs/sec/blade (0*757$ of hot gas flow) 
Trailing Edge = 0,0056 1 bs/sec/b 1 ade (0.375$ of hot gas flow) 
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TABLE M-35 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 

HUB SECTION, 23823. RPM, TIT = 2560. °F, 

WCA = 0.00913 LBS/SEC/BLADE (5.44$ OF HOT GAS FLOW), 
TCA = 900. °F, PTOT = 50.PSIA 
CONDITION 5 


ELEMENT NO. 

TEMPERATURE 

STRESS 

urE(HRs> 

1 

1755.0 

-18670.0 

791,6042 

? 

1719,0 

-6260.6 

10 YRS PLUS 

3 

17.3.0 

- 163 1 E , 7 

2254,9108 

4 

1714,0 

-7645,7 

10 YRS PLUS 

b 

1668,0 

5210,0 

10 YPS PLUS 

6 

1651.0 

10856,2 

10 YPS PLUS 

7 

1591.0 

27690. » 

5534.5008 

ft 

1571.0 

3355A.1 

2597.2375 

9 

1503. U 

49360,0 

785.1571 

10 

1489.0 

53591,0 

555.4422 

11 

14*3,0 

51870.7 

877.5259 

12 

1462.0 

58010.6 

537,171ft 

13 

1483.0 

48749,1 

1500.4214 

14 

1*60.0 

55?99,i 

910.2987 

15 

1 4 ft 3 1 0 

*5416,6 

2660.1332 

16 

1459,0 

51965,5 

1665.4108 

• 17 

1472.0 

44459,9 

4266.5687 

1 R 

1453,0 

49662,1 

2954,3427 

19 

14*1,0 

35088,7 

8812,7026 

- - go 

1474.0 

*0867 , l 

7499,114? 

21 

1496.0 

32972,5 

23464 , 2*70 

27 

1*90.0 

3453A. 1 

19455.6420 

23 ' " 

‘ ‘ 1512.0 

26467,2 

65325.1*60 

24 

1 5G8 , 0 

27461.4 

58231.5250 

25 

1516.0 

22680.7 

10 YRS PLUS 

- 26 

1503.0 

26062.0 


27 

15*3.0 

1 29ft ft , 8 

10 VRS PLUS 

2ft 

1534,0 

1530ft, 5 

10 YRS PLUS 

’29 

- 1743,0 ' 

-19969,5 

431.9222 

30 

1736.0 

-12603,4 

6922. 5000 

31 

1703,0 

-1957,5 

. 10 YRS PLUS 

32 ~ 

16^6.0 

2701.2 

1C YRS PLUS 

33 

1623.0 

21925.3 

8266.7630 

34 

1596,0 

29410,5 

3330.091? 

• 35 ' 

15*5.0' 

31590.1 

“ 2763 ,2675 

36 

1565. 0 

36U9.4 

' 1727,3307 

37 

I5o9.0 

28140,3 

5291,0043 

3ft ; 

1564.0 

34857,5 

2345.7073 

39 

1600.0 

22176,8 

14474,2349 

40 

1573.0 

28775.6 

7069,5364 

■ <1 

1600.fr 

18164,5 

49807,8190 

42 

1573.0 

25220.4 

15458,5*63 

43 

15*1*0 

19305,8 

56802,7360 

A A 

” 1556,0 

26078,7 

20464.5750 

45 

1543,0 

25696.3 

32060.6880 

46 

1525.0 

30777,9 

16969.2320 

47 

' - 1539,0 

23515,2 

58544,5260 

4ft 

1531.0 

25927,4 

42763,2*10 

49 

1544,0 

19721.1 

10 YRS PLUS 

. 50 

1538,0 

21646,7 

10 YRS PLUS 

51 

1550,0 

15689,8 

10 YRS PLUS 

52 

1546,0 

16956.5 

10 YRS PLUS 

53 

1521.0 

20821.7 

10 YRS PLUS 

54 

1504,0 

25534,7 

10 YRS PLUS 

55 

1544,0 

12260.2 

10 YRS PLUS 

" 56 

1534,0 

15002.1 

"10 YRS PLUS 


Leading Edge W 
Pressure S i de W 
Suction Side W 
Trailing Edge W 


CLE 

CAP 

CAS 

CTE 


0.0005 1 bs/sec/b 1 ade (0.298$ of hot gas f 
0.000876 lbs/sec/blade (0.522 $ of hot gas 
0.001160 1 bs/sec/blade (0.696 $ of hot gas 
0.000533 Ibs/sec/blade (0.318$ of hot gas 


ow) 
flow) 
f 1 ow) 
flow) 
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TABLE M-36 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 
MEAN SECTION, CONDITION 5 


ELEMENT NO, TEMPERATURE STRESS LJFE<HR5) 


1 

•1795,0 

2 

’1757,0 

3 

1791,0 

4 

1762,0 

5 

1717.0 

6 

1704,0 

7 

1635,0 

8 

16\B, 0 

9 

1545,0 

10 

1534,0 

11 

1S73.0 

12 

151.0,0 

13 

1529.0 

14 

1516.0 

15 

1546,0 

16 

1531,0 

17 

1547,0 

18 

1534,0 

19 

1572,0 

20 

1566,0 

21 

1598,0 

22 

1593.0 

23 

1624.0 

24 

1620. 0 

25 

1612,0 

26 ' 

l r '95.0 

27 

1640. 0 

28 

1(30-0 

29 ~ ' 

1801,0 

30 

1771,0 

31 

1/53,0 

32 

1730.0 

33 

1690.0 

34 

1(71.0 

35 

1622.0 

36 

1609,0 

37 

li-49,0 

38 

1633,0 

39 * 

1-67,0 

40 

1651,0 


1667 , g 

42 

1650,0 

43 

1653.0 

' 44 

1637,0 

45 

1621.0 

46 

1605.0 

” - 47' 

1620.0 

48 

1613,0 

49 

1630.0 

' 50 

1625.0 

51 

1642.0 

52 

1637.0 

53 

1615.0 

54 

1597,0 

55 

1640,0 

56 ' 

1629.0 


-22295,9 115.090A 

-13912,9 3475.9463 

-22396,5 123.4635 

-15744,8 17U.D662 

-3231,2 JO YRS PLUS 

819,7 10 YRS PLUS 

21346.6 6825.3697 

26846,8 3263,4223 

46002,4 455.1776 

49079.7 362.5708 

50274.3 395,5395 

53622.3 316,1398 

46746.1 611,2668 

50223.4 " 479,7016 

40536.4 1101,5020 

44454.2 651.6420 

38394.3 1679.0368 

41831.1 1220,4076 

30087.8 5437.0664 

31636.0 4537,8617 

21665.6 17078,5110 

22945.4 J4793.4976 

12409.2 10 YRS PLUS 

13580.2 10 YRS PLUS 

15088.3 10 YRS PLUS 

20105.4 29204,7110 

5395. 0 10 YRS PLUS 

8309.0 10 YRS PLUS 

-22338,8 99,7234 

-17658,7 748,8497 

-12534,0 5973.2185 

-8312,1 69324,3560 

5688.3 10 YRS PLUS 

11421.1 71208.9340 

25674.4 37B5.7624 

29591.5 2278.3388 

15255.1 35471,3250 

20152.6 " " 10334.6847 

7502,5 10 YRS PLUS 

12472.7 65904,7960 

5548,6' '■ 10 YRS PLUS 

10926.8 10 YRS PLUS 

8083.9 10 YRS PLUS 

13233,4 - 10 YRS PLUS 

16519.9 49242,5020 

21719.1 13972,0938 

15412,8" " 73913,7130 

17766.3 39974.4550 

11010.1 10 YRS PLUS 

12774.4 - 10 YRS PLUS 

6216.4 10 YRS PLUS 

7929.0 10 YPS PLUS 

13646.4 10 YRS PLUS 

19276.7 36820.9240 

4997.0 10 YPS PLUS 

8560.1 10 YRS PLUS 


Leading Edge 
Pressure Side 
Suction Side 
Tra i 1 i ng Edge 


CLE 

CAP 

CAS 

CTE 


0.000546 
0.000824 
0.001 171 
0.000576 


1 bs/sec/bl ade (0.325$ 
Ibs/sec/blade (0.491$ 
lbs/sec/blade (0.698$ 
Ibs/sec/blade (0.338$ 


of 

hot 

gas 

flow) 

of 

hot 

gas 

flow) 

of 

hot 

gas 

flow) 

of 

hot 

gas 

flow) 



TABLE M-37 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 
TIP SECTION, CONDITION 5 


ELEMENT NO. TEMPERATURE 


1 

1800. 0 

2 

1778. D 

3 

1817.0 

4 

1802.0 

5 

1753,0 

6 

1746,0 

7 

1605,0 

8 

1677.0 

9 

1612.0 

10 

1608.0 

11 

1567.0 

12 

1582.0 

13 

1611.0 

1< 

1606,0 

13 

1641.0 

16 

1635.0 

17 

1641.0 

18 

1633,0 

1$ 

1649,0 

" 20 

1646,0 

21 

1676.0 

22 

1673.0 

23 

1710.0 

24 

1706.0 

25 

1679.0 

' ?4 

1661.0 

27 

1702.0 

2H 

1689.0 

29 

1623.0 

30 

1807. 0 

31 

1761,0 

“ Z2 

1773,0 

33 

1738,0 

34 

1727,0 

35 

1654,0 

36 

1647.Q 

37 

1674.0 

V 38 

1665.0 " 

39 

1685,0 ‘ 

40 

1676.0*' 

41 

.. 1-686.0 

42 

1676,0 

43 

1687.0 

— 44 -- 

- 1678,0 

45 

1668,0 

46 

1660.0 

47 

' 1668.0 

48 

1664,0 

49 

1661.0 

50 

1679.0 ’■ 

51 

1702,0 

52 

1699,0 

53 

1677,0 

54 

1660.0 

55 

1699,0 

56 

""" 1687 « 0 


stress 

lITECHRS) 

-9642.4 

5506,1168 

-3753.9 

1U YPS PLUS 

-14353,8 

725,9490 

-10237,3 

3758.3496 

3737,1 

10 YRS PLUS 

5439,8 

ID YPS Pl.US 

22800.8 

1401,3037 

24977,9 

1083.4096 

43806,0 

120.0094 

44595 , 9 

116,5003 

47665,4 

118,9836 

48?95, 7 

121,5560 

39529,5 

251.5327 

40529,8 

236,1945 

28796,1 

1190.1248 

30154,3 

1036.1572 

28265,2 

"" 1332.8897 

30318,3 

1052.361? 

25629,6 

1907,3748 

26070,2 

1674,3894 

17287,6 

8619,4929 

17689,8 

8333.7664 

6874,7 

10 YRS PLUS 

7580,0 

10 YRS PLUS 

16692,3 

9951,2674 

21308,7 

3158.8690 

V851 , f 

55»94,7 VC 

13486,2 

22250 .4/90 

-17553,4 

233.1509 

-13486,8 

1202.1434 

-6205,5 

25007,9950 

-5615,5 

ID YRS PLUS 

2267,6 

10 YRS PLUS 

5919,2 

10 YPS PLUS 

25121,7 

1871,3953 

?7646, fr 

1306.4733 

15210,3 

18567,9110 

18466,0 

7906.6169 

9347,2 

10 YPS PLUS 

12736,8 

40176,9050 

7805,5 

30 YRS PLUS 

10000.1 

72600,5170 

7247,7 

10 YPS PLUS 

10597,6 ' 

77662,4520 

13549,9 

37876.3720 

16640,1 

16617,7850 

14422,5 

28289,3940 

16121,7 

17798.8490 

11386,8 

55132.3090 

‘ ' 12587,1 

39002,4700 

7820,8 

10 YRS PLUS 

7485,4 

10 YPS PLUS 

14859,0 

' 10297,4340 

20857,6 

4033,3455 

8954,2 

10 YRS PLUS 

13073.7 

26878,5260 


Leading Edge W CLE = 0.000461 lbs/sec/blade { 0 . 21 % of hot gas flow) 
Pressure Side W CAp = 0.000666 lbs/sec/blade (0.397fo of hot gas flow) 
Suction Side W CA$ = 0.001222 lbs/sec/blade (0. 720$ of hot gas flow) 
Trailing Edge W rTF = 0.000596 lbs/sec/blade (0.355$ of hot gas flow) 

1/ I u 
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TABLE M-38 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 

HUB SECTION, 22857 RPM, TIT = 2320°F, 

WCA = 0.013293 LBS/SEC/BLADE (2.53$ OF HOT GAS FLOW) 
TCA = 900°F, PTOT = 150 PSIA 

CONDITION 2A 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


E.N t NO. 

TEMPERATURE 

STRCSS 

LIFE(HRS) 

A 

1708,0 

-8025.8 

10 YRS PLUS 

2 

1662,0 

6219.0 

10 YRS PLUS 

3 

1703. 0 

-6934,i 

1U YRS PLUS 

4 

1667.0 

4380,2 

10 YRS PLUS 

5 

1659.0 

6541,2 

10 YRS PLUS 

6 

1633.0 

15045,6 

58680.0560 

7 

1602.0 

24606,9 

8084.6491 

r> 

1571,0 

33558 , 0 

2595.6781 

9 

1530.0 

44413.4 

880.5492 

10 

15-18.0 

50916,5 

527.3559 

11 

1539.0 

4 1 B 4 6 .0 

1065.8150 

1? 

15n5. u 

51725,8 

497.0237 

13 

1549.0 

38577.5 

1528.2010 

14 

1514.0 

48043.6 

638.718? 

15 

1555.0 

36141,3 

2241,7275 

16 

1519,0 

46557.4 

8?2.6?27 

17 

1543.0 

38024.4 

2029.553? 

1* 

1515.0 

46l7i,3 

977.1326 

19 

1540.0 

37564,5 

2438.6251 

20 

1532*0 

40091,3 

1723.1501 

21 

1557,0 

31916,5 

5436.5440 

22 

1552.0 

3357B.1 

4300.1764 

23 

1595 . 0 

20356.9 

26769.0110 

24 

l5*-.9,g 

22232,9 

19274. 0040 

25 

1594.0 

18990.9 

44165.9160 

26 

1574.0 

24590,0 

1728 3.. 3890 

27 

1622.0 

8869,6 

10 YRS PLUS 

2B 

16f)fl. 0 

13255.0 

10 YRS PLUS 

29 

1720.0 

-10893.4 

23374.2760 

3;] 

1606,0 

-64?, 9 

10 YRS PLUS 

31 

1699 , 0 

-3?6ft.5 

10 YRS PLUS 

32 

1673.0 

4434.3 

10 YRS PLUS 

33 

1634.0 

18214,4 

19449.8960 

34 

1594.0 

29925,2 

3137,3548 

35 

1602 . 0 

29210,5 

2970.9470 

36 

1572.0 

36707,6 

1261,6996 

37 

1626.0 

22186,3 

7220.5780 

3H 

1509.0 

33729.1 

1557.323? 

3° 

1645.0 

16132.6 

29354.6130 

4 [, 

1608.0 

26961.0 

4136.3785 

4i 

1651,0 

13221.2 

66744.8600 

4? 

1612.0 

24765.9 

5988.7280 

43 

1632.0 

17451,5 

26598,9650 

44 

1597.0 

27757.2 

4650.9147 

45 

1509.0 

28387,0 

5012,9294 

46 

1560,0 

35805.6 

2114.2370 

47 

1579.0 

28986,3 

5742.2431 

40 

1570.0 

31136,1 

455l.9i63 

49 

1601.0 

21370,6 

16789,9520 

50 

T ‘ 1594.0 

23085.5 

13964,3577 

51 

1632.0 

9994,6 

10 YRS PLUS 

52 

1625,0 

11985,8 

10 YRS PI US 

53 

16i)0 . 0 

17986.8 

52960.7870 

54 

1574,0 

24902,9 

16159,8350 

55 

1624,0 

8614.8 

10 YRS PLUS 

56 

1 6n7 . n 

13769.2 

10 YRS PLUS 


W CLE = °- 000792 LBS/SEC/BLADE (0.151$ OF HOT GAS FLOW) 
W CAp = 0.001262 LBS/SEC/BLADE (0.'24$ OF HOT GAS FLOW) 
W CAS = 0.001682 LBS/SEC/BLADE (0.32$ OF HOT GAS FLOW) 
W CTE = 0.000768 LBS/SEC/BLADE (0.146$ OF HOT GAS FLOW) 


64 7 



TABLE M-39 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 



IMPINGEMENT TUBE BLADE, 1.0 

INCH CHORD 


MEAN 

SECTION, 

CONDITION 2A 


ELEMENT 

NO. 

TEMPEHATJ3E 

stress 

LlFEM-S) 

1 


1768.0 

-16173.9 

1291.7*04 

2 


1 7 18 » u 

-1160,2 

1G Y -5 • 

3 


17710 

-17C23.7 

916.9661 

4 


1734.0 

-5936.5 

1C V ~S 

5 


17220 

-1952,6 

10 Y^s 

6 


17no.O 

50C2.1 

v “5 c p : _ j 5 

7 


16560 

19742,2 

65*4,544* 

6 


1630*0 

28164.3 

1 » : 2 . 6 4 9 ^ 

9 


1576 0 

45702.4 

216 0 4 9; 

10 


1559.',) 

50722 . 1 

145 . 2 i t' t 

U 


1591.0 

43188.8 

2" 3 . 3l 4 - 

12 


1 5 7 u O 

49406 . 8 

136.7*0 

1*3 


1612.0 

36239.0 

324.3' 6" 

14 


15910 

44957 0 

167 , 45b' 

15 


1635.0 

31591.7 

761. 7=06 

16 


1 6 3 3*0 

39138 0 

2* ^ . 4 *94 

17 


1633 0 

32713.9 

6 ? 9 . - 9 < : 

ia 


1614.0 

39274.6 

246 . 5736 

19 


1643.0 

29693,2 

934 ,<914 

20 


1636 0 

32347.2 

631.974* 

21 


1645.0 

16239.0 

9913.1364 

22 


1679 0 

18522.4 

541?. 93:2 

23 


17290 

2405,9 

10 V?S 

24 


17220 

4852.5 

12 'OS 

25 


1701. 0 

10779,1 

39 75: .414; 

26 


16750 

19210,0 

47^6, 

27 


1730 0 

1452.9 

10 Y- 5 »LJS 

28 


17140 

6512.3 

1C vr>s p;u c 

29 


17800 

-19034.1 

39l.<7:3 

30 


17420 

-7969 , l 

8:633.377; 

31 


17620 , 

-12761.1 

4449 , tf 7" 1 

32 


1739 0 

-6143.8 

1C Y95 

33 


1 7 ift O 

1895.4 

10 V ^S = ;_JS 

34 


1688.0 

10991.1 

52205. 2357 

35 


16610 

220*0 0 

301.7815 

36 


1641 O 

28204,4 


37 


17140 

7924 . 4 

10 Y - S P; W5 

38 


16910 

14796,3 

1 3 6 9 1 . 3 r 6 3 

39 


1736 0 

2849,7 

1C Y~S 

40 


17UO . 

101360 

376^7. 23c" 

41 


1734.0 

4244 , 6 

10 y^s P. 

42 


1709.0 

11478,8 

25636. 9' , 6r 

43 


1719.0 

900,7 

67529 . "6<; 

44 


1694 0 

16312.1 

7679 . 333" 

45 


16800 

21087.7 

2272.4926 

46 


1657.0 

27817,6 

979 . 9314 

47 


1670 0 

23663.1 

16.93.8359 

48 


1664 0 

25094.6 

1462. 4 5 fc - 

49 


17-90 

1C81C . 8 

31922.6927 

5u 


17-20 

12507.9 

2 1 9 : 8 , 3 4 5 0 

51 


1741.0 

304.1 

1C Y9S 

52 


1733.0 

236: , 9 

1 : Y5S P.mS 

53 


1 704 0 

10991,1 

3427^.29?; 

54 


1677.0 

1 9 1 44 , 8 

4630.3-736 

55 


1730.0 

2284.7 

1C Y -* s PLUS 

56 


1713.0 

7233.6 

1 u Y ’< S P l J 5 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


CLE 

CAP 

CAS 

CTE 


0.0008352 LBS/SEC/BLADE (0 . 1 59% OF HOT GAS FLOW) 
0.001 1876 LBS/SEC/BLADE (0.226# OF HOT GAS FLOW) 
0.001725 LBS/SEC/BLADE (0.328 # OF HOT GAS FLOW) 
0.000816 LBS/SEC/BLADE (0.155# OF HOT GAS FLOW) 
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TABLE M-40 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 
TIP SECTION, CONDITION 2A 


ELEMFNT NO. 

TEMPERATURE 

STRESS 

HFE(HRS) 

1 

1753.0 

977,2 

10 YRS PLUS 

2 

1725.0 

9720.8 

33903.0570 

3 

1783.0 

-7445.9 

41413,8850 

4 

r 1763.0 

-1564.7 

10 yrs plus 

5 

1749.0 

3324,8 

10 YRS PLUS 

6 

1737.0 

6979,3 

10 YRS PLUS 

7 

1697.0 

20540,0 

1763.0154 

0 

16A5.0 

24330.7 

1017,7448 

9 

1626.0 

43069,8 

91.4427 

10 

1622.0 

44310,3 

86.7048 

11 

1645.0 

40237.5 

95.2558 

12 

1637.0 

41877,5 

08,9886 

13 

16R4.0 

29276.1 

37Q.8417 

14 

1675.0 

32233.4 

248.0787 

15 

1717.0 

20245,3 

1167,2307 

16 

1708.0 

23175,2 

736,7947 

17 

1715.0 

22426.2 

725.798Q 

IB 

1702. 0 

26649,3 

414.8484 

19 

1 7q4 . 0 

27314,4 

344,4542 

2C 

1700.0 

28665,7 

286,4430 

21 

1 76 B . Q 

6345,5 

31315,6280 

22 

1763.0 

9938,9 

10993,6333 

23 

1607,0 

-2460,5 

10 YRS PLUS 

24 

1002. 0 

-799,2 

10 YRS PLUS 

25 

1756.0 

14021,9 

3439,4501 

26 

1729.0 

22692,3 

490,8246 

27 

1776.Q 

8040,2 

30430.5630 

2B 

1758.0 

14316,1 

298q.35’30 

2 3 

1787.0 

-9002,6 

120*1 ,4992 

3 11 

1767,0 

-3032,4 

10 YRS PLUS 

31 

1779,0 

-6215.0 

10 YRS PLUS 

32 

1766.0 

-2343,0 

10 YRS PLUS 

33 

1758,0 

731.6 

10 YPS PLUS 

34 

1742.0 

5656,4 

10 YRS PLU5 

35 

1696,0 

21371.0 

1437,4303 

3* 

1665.0 

24 95C , 8 

894,0136 

3 7 

1743.0 

6316,8 

60673.5620 


•1731.0 

12C41 ,0 

12147.6207 

39 

1760 . 0 

4696,2 

10 YRS PLUS 

40' 

1747.0 

6628.7 

43410.5380 

41 

1760.0 

6457.3 

10 yrs plus 

42 

1747,0 

10404.3 

13773 ,8085 

43 

1755.0 

9448.1 

19299,7220 

44 

1742.0 

13387 , 9 

5958.4536 

45 

1731.0 

16229,7 

1627.2057 

46 

1720.0 

21594.7 

763.228? 

47 

1711.0 

25939.4 

387.0811 

48 

17C7.0 

27098,7 

335.2102 

49 

, 1764.0 

10366,4 

9059.2003 

50 

1760.0 

11493.4 

7016.5665 

51 

1708.0 

1198,6 

10 YRS PLUS 

52 

1793.0 

2376,2 

10 YRS PLUS 

53 

1735.0 

14805,4 

2740,2618 

54 

1729.0 

22914,6 

468.9761 

55 

1775.0 

9320,0 

12852.3140 

5o 

1756.0 

15148.9 

2394.9780 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


CLE 

CAP 

CAS 

CTE 


0.00071 LBS/SEC/BLADE (0.13596 OF HOT GAS FLOW) 
0.0009591 LBS/SEC/BLADE (0.182$ OF HOT GAS FLOW) 
0.001692 LBS/SEC/BLADE (0.322$ OF HOT GAS FLOW) 
0.000864 LBS/SEC/BLADE (0.164$ OF HOT GAS FLOW) 
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SCHEME 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


TABLE M-41 

B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 

HUB SECTION, 22857 RPM, TIT = 2320°F, 

WCA = 0.009852 LBS/SEC/BLADE ( I .87% OF HOT GAS FLOW) 
TCA = 600 °F, PTOT = 150 PSIA 

CONDITION 3A 


ELEMENT NO. 

TEMPERATURE 

STRESS 

LIPE( WR5) 

1 

1674.0 

-6928,4 

10 YRS PLUS 

2 

1625.0 

6409,6 

10 YRS PLUS 

3 

1670.0 

-6255.2 

10 YRS °LUS 

4 

1631.0 

6177.9 

1C YRS PLUS 

5 

1624.0 

7958.3 

10 YRS PLUS 

6 

■ 1596.0 

17085,3 

80633.8030 

7 

1568. D 

24570,8 

20509 .1450 

8 

1535.0 

34076,8 

6112.2616 

9 

1497.0 

44087,8 

2260. 735* 

10 

1472.0 

51581,4 

1246. 2?3? 

u 

1505.0 

41949 , 9 

2620.9369 

12 

1467.0 

53116.1 

1096.5^60 

13 

1514.0 

38926.6 

3637.5111 

14 

1474 . 0 

50799.5 

1350.01GB 

15 

1516.0 

37422.2 

4844 . 1769 

16 

1476.0 

49123.0 

1736. 1C44 

17 

1495.0 

41280.3 

3871.7305 

IB 

1463.0 

50669,7 

1072.5699 

19 

1485.0 

42261,4 

4325.4936 

20 

1477,0 

44944 , 9 

3410.1667 

21 

1514.Q 

33118,5 

13607,4450 

22 

1 5p7 , Q 

35452,0 

9741.9360 

23 

1563.0 

18266,8 

10 YRS PLUS 

24 

1556,0 

20520,9 

74997,9^20 

25 

1570.0 

14135,1 

10 YRS PLUS 

26 

“ 1548.0 

20328,6 

10 yrs plus 

27 

1606, 0 

1889,6 

10 yrs PLUS 

2« 

1592.0 

5967,9 

10 YRS PLUS 

29 

1689,0 

-10446,8 

60044 . 2740 

30 

1653.0 

516,5 

10 YR5 PLUS 

31 

1670.0 

-2726,1 

10 yrs PLUS 

32 

1642.0 

5520,1 

10 YRS PLUS 

33 

1611.0 

17635,2 

44168,0310 

34 

1566,0 

28899.1 

7876. 4FH 

35 

1586.0 

26393.6 

84,05.6167 

36 

1552.0 

’ 34532.3 

3476.4137 

37 

1610.0 

20430.0 

17366,1340 

38 

1570.0 

32237.1 

3569.174a 

39 

1629.0 

14582.8 

76629.6790 

40 

1588.0 

25764.4 

9141 .8P85 

41 

1631.0 

12703,4 

10- YRS PLUS 

42 

1590.0 

24083,6 

12511.9790 

43 

1606.0 

17591,0 

48679.6710 

44 

1570.0 

27394.5 

10402.1056 

45 

1556.0 

29150,6 

10334.0429 

46 

1524.0 

37054,6 

4224, 7i8^ 

47 

1529.0 

33486,6 

8236.3179 

48 

1521. J 

- 35171.3 

7C25.9765 

49 • 

1563,0 

22148.3 

40293.3100 

50 

1554.0 

24204.2 

32839.7510 

51 

1604,0 

8508 , 1 

10 yrs plus 

52 

1596.0 

10538.0 

10 YRS PLUS 

53 

1575.0 

13762.2 

10 YRS P.US 

54 

1547,0 

21071.6 

80512.1350 

55 

16^8.0 

1855,8 

1C YRS PLUS 

56 

1591.0 

6565.1 

io yrs plus 

/ _ - . _ J 


W CLE = °* 0005871 LBS/SEC/BLADE (0.112# OF 


W CAp = 0.0009351 LBS/SEC/BLADE (0. I 78% OF 
W CAS = °* 0012464 LBS/SEC/BLADE (0.237# OF 
W CTE = 0.0005691 LBS/SEC/BLADE (0.108# OF 


HOT GAS 
HOT GAS 
HOT GAS 
HOT GAS 


FLOW) 

FLOW) 

flow) 

flow) 
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TABLE M-42 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 
MEAN SECTION, CONDITION 3A 


ELF^LNT NO. 

TEMPERATURE 

STRESS 

LIPE(HRS) 

1 

1735.0 

-14644 , 5 

4720.6223 

2 

16'O.Q 

1426,3 

10 YRS FUUR 

3 

1739.0 

-15990,5 

2765.2600 

4 

1701,0 

-4140,7 

10 YRS H.US 

5 

1 6 r ' 9 . 0 

-136.4 

10 YPS PLUS 

r. 

1666.0 

7330, 8 

10 VRS F’LUS 

) 

1626.0 

21024,0 

92*9.9467 

h 

1598.0 

30089 , 4 

2724.9244 

9 

1551.0 

44562,4 

494 . 7728 

Vi 

1532.0 

50311.9 

310.7111 

it 

1547,0 

42082,2 

492.8728 

12 

1544.Q 

49044,6 

201.4?7r 

13 

1546. 0 

38331.7 

614. i ^ 6 9 

14 

1543.0 

45217,9 

3 2 5 . 6 r ' 9 5 

15 

1606.0 

33144,0 

1139, 439? 

1*’ 

l5'-3.3 

40436.6 

420. 3173 

17 

1595.0 

36562,0 

718.1426 

1* 

1574.0 

43010.8 

353,3145 

19 

1592.0 

37160,2 

680,343? 

20 

15*5.0 

39685,8 

460.2783 

21 

1654.0 

1 7 2 8 8 » 9 

15647,6167 

22 

1646 . 0 

20375.7 

6812.7057 

23 

1749, a 

-399,5 

10 YPS PLUS 

2* 

1701. 0 

2404,2 

10 YRS PLUS 

25 

i6»'7.r> 

5618,9 

10 YRS PLUS 

26 

1640,0 

14392.0 

35345,8670 

27 

17?4, 0 

-6528.9 

10 YRS PLUS 

20 

1 7 ij 0 . U 

-3505,5 

10 Y»S PLUS 

27 

1749,0 

-17678,6 

1178.7^79 

jn 

1710.0 

-6134.3 

10 YRS PLUS 

3 1 

1733. D 

-11401.9 

14210.859? 

32 

1 7 n 9 ♦ ;1 

-4443.3 

10 YRS PLUS 

33 

1695.0 

2243,0 

10 YRS PLUS 

3*1 

1664.J 

11519,0 

83214, 659f 

35 

1651.0 

19099,3 

9199 , 356 c 

36 

1629.0 

25687,3 

3147.339; 

3? 

17^6.0 

5119,3 

10 YPS PLUS 

3« 

1 6 f ’ 1 . 0 

12381.9 

39615,3100 

39 

1726,0 

808.7 

10 YRS PLUS 

40 

1701. 0 

7932.8 

10 YRS PLUS 

41 

1721.0 

3004,3 

10 YRS PLUS 

42 

1695.0 

10312,9 

54287,4230 

43 

1702,0 

8526,2 

10 YRS PLUS 

44 

1675.0 

16229.2 

12879.2168 

45 

1653,0 

23173,7 

2912.078' 

46 

1629.0 

29952.6 

1259,9027 

47 

1624.0 

31051,7 

1129.9325 

48 * 

1617.0 

32568,1 

974.035? 

49 

1681.0 

11702.8 

40332.6723 

5u 

1672,0 

- 13917,2 

- 30130.0833 

51 

1722.0 

-2105.9 

10 YRS PLUS 

52 

1713,0 

33,3 

10 YRS PLUS 

53 

1690.0 

6269.7 

10 YRS PLUS 

54 

1661.0 

14647,2 

29541.2040 

55 

1724,0 

-5397,5 

10 YRS PLUS 

56 

1706.0 

-318,9 

10 YRS PLUS 


W CLE = °- 0006188 LBS/SEC/BLADE (O.II8$ OF HOT GAS FLOW) 
W CAp = 0.0008801 LBS/SEC/BLADE (0. 1 67% OF HOT GAS FLOW) 
W CA$ = 0.001279 LBS/SEC/BLADE (0.243$ OF HOT GAS FLOW) 
W CTE = 0.000605 LBS/SEC/BLADE (0.115$ OF HOT GAS FLOW) 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 
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TABLE M-43 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 



IMPINGEMENT TUBE 

BLADE, 1. 

,0 INCH CHORD 


TIP 

SECTION, CONDITION 3A 


element 

NO. 

TEMPE»ATJ!*E 

STRESS 

LlPEC^Sl 

1 


1721.0 

4097,3 

ID V"s 

2 


1693.0 

130C0.P 

23539,218" 

3 


1755.0 

-5904,3 

1C vrs 

4 


1734.0 

519.8 

1C Y’IS 

5 


1722.0 

4041,3 

1C v ~5 

6 


17 '9.0 

8929,7 

1" v - 5 

7 


1675.0 

20817,2 

279* ,4':’ 

0 


1662.0 

24985.3 

1573. /"or 

9 


1611.3 

42784 , o 

i45,:?iT 

10 


1614.0 

45125.6 


11 


1629.0 

39019,6 

17 9. 9 3 1 1 

12 


1620.3 

41995,1 

1 3 1 , 9 * 7 ^ 

13 


1669.0 

27902.0 

7 1 4 , 3 ‘ 3 :• 

14 


1659.0 

31259,1 

4 5 o ,: * 7 4 

15 


1 7P0 • 0 

19548,2 

2269.2-5: 

16 


1691.0 

22555,5 

127: , : r 5~ 

IT 


1617.0 

25125.7 

6 7 Z • 57 4'' 

1* 


1673.0 

29747.4 

* 7 ? . : • 2 : 

19 


1656.0 

36304.3 

166, 3 % 0‘ 

20 


1652.0 

37740.5 

135. i " 54 

21 


1745.0 

9051,3 

3339:.2:6* 

22 


1740.0 

10741,0 

1 4 7 a : . 2 f- 8 : 

23 


1795.0 

-5027,1 

i : ▼ ■; s - - v ? 

24 


17M9.0 

-3175,9 

10 *-5 3- 

25 


1747.0 

1C075.3 

153:7.7728 

2 ^ 


1 7 { 8 . 0 

19378,1 

1538.2 7:0 

2 ? 


- 1774 . G 

•2408.5 

. 1C 

20 


1754.0 

6715.6 

34123. « 6 7 : 

2 ° 


17^0 * 0 

-73*5.7 

.7045 5’', 3 S 1" 

30 


1739.0 

“92 .7 

i: y - s ? ^ v." 

31 


17350 

-5 0 *. 4 , 0 

1 C 

32 


1742.0 

- 1121.8 

i: v - 5 

33 


1740.0 

540,2 

1C * = 5 C ..U5 

34 


1724.3 

5433.5 

10 v -5 = ..u> 

35 


1691.0 

17515,7 

5567. 7 '7* 

36 


16*0. 0 

21O0A.O 

2310. 7=24 

37 


1779,0 

4644,3 

13 - 5 - .. v S 

3<* 


1726.0 

8574,7 

7 7 * 5 1 . * 16 * 

39 


1753,0 

2162.4 

1C y 9$ P. , ? 

40 


1740 0 

5983.1 

ID V 9S 

41 


1750.0 

4BC3.7 

K >~S P.c? 

40 


1737.3 

8664 , 8 

5A?'b , 4*j;7 

43 


1741.0 

8873,0 

42240, 7* 

44 


1720.0 

12734,6 

17459,6335 

45 


1709.0 

19956,4 

1587.0919 

46 


1697,0 

23563,6 

8 8 9. 0*07 

47 


1661.0 

36380,1 

145, 1-59 

48 


1657.0 

37482.? 

120 , l :44 

49 


1743.0 

11110.6 

17*29, 3 7 6 1 

50 


1737.0 

12769.6 

6245.5917 

51 


1705.0 

-1179.4 

1C y^s p l -js 

52 


1779.0 

540,4 

10 y^s ? LU s 

53 


1745.0 

11517,7 

10114.2916 

54 


1 7 1 9 , 0 

19466.4 

145’7 , 3471 

55 


1/71.0 

4005,5 

10 YPS 

56 


1752.0 

9604,6 

17476.4250 


LEADING EDGE W CLE = 0.0005264 LBS/SEC/BLADE (0.1$ OF HOT GAS FLOW) 

PRESSURE SIDE W CAp = 0.00071 LBS/SEC/BLADE (0.135$ OF HOT GAS FLOW) 

SUCTION SIDE W CA$ = 0.001254 LBS/SEC/BLADE (0.238 <f> OF HOT GAS FLOW) 

TRAILING EDGE W = 0.000641 LBS/SEC/BLADE (0.122$ OF HOT GAS FLOW) 

Is I t 
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SCHEME 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


TABLE M-44 

B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 

HUB SECTION, 23183. RPM, TIT = 2400. °F, 

WCA = 0.02909 LBS/SEC/BLADE (5.6 1$ OF HOT GAS FLOW 
TCA = 1200 °F, PTOT = 150. PSIA 

CONDITION IB 


ELE'ir.NT NO. 

TENPEPATjRE 

STRESS 

LlPEl -=S ' 

1 

1739.0 

-7283.9 

10 v - 5 

2 

16420 

9787.5 

1 . v '43 - L.' 

3 

1736. } 

-6332 0 

1 : 03 

4 

1691 . 3 

6*89,1 

1 : Y93 ; ; . v - 

5 

1691.0 

6874,8 

r y - 5 - . ' 

6 

1660.7 

16147,8 

:939:o*; 

7 

1638.,; 

2255j.il 

4 0 7 6 , H : 

fl 

1603.3 

33221,6 

1 2ir. ??:>•■ 

9 

15610 

43951.9 

4 22.064 

1C 

15400 

49026,7 

3 0 0.4* 

11 

1562.0 

42563.2 

50079- 

u 

1531 • 'I 

5J164.6 

3 2 6 . O 2 

13 

1577. j 

3783:. 5 

r 6 4 O *> 1 4 

l 4 

15430 

46072.9 

473010 

15 

15470 

347DOO 

1376. OO 

1* 

15520 

43303.4 

594 . ; 3 ■ 

1/ 

1579 0 

369*70 

9° 6 . ; O- 

18 

155V j 

43273,5 

Ol. ’O* 

1* 

16050 

3C082.9 

2272,^*3-' 

2b 

159/0 

31921,1 

1 8 1 6 0 : 0 * 

21 

16250 

24266,5 

4739, 461- 

2? 

161*0 

257ii.i 

4 36:097- 

23 

1640.0 

23254,4 

*3" 3 ,074 

24 

1635 0 

23 46 4 . 4 

6 6 5 3 « 5*7 t 

25 

1673. 1 

266670 

? 9 » 1 O 5 1 4 

2 f > 

1597. 

344750 

105. 043 

2’ f 

1646 . n 

20583.3 

6357. 4*i: 

2 •'* 

1629 0 

25853 0 

3 O 8 O a C * 

29 

1 749 . 1 

- 1 ; 7 6 j , 6 

116 7 8,02*'. 

30 

1707. J 

16 5* ,6 

IT vr? 

31 

17 21,: 

-40980 

O v ■ S 

32 

1 6 9 . 0 

5798.2 


33 

1641,0 

182850 

15763.355- 

34 

15920 

33883,2 

1392052’ 

33 

1 5 * 9 , j 

32104,5 

22??, 1 4 i £ 

36 

15550 

420130 

6 4 j. 4?u 

37 

1603. j 

26276 O 

5473 . 

3r» 

1563. j 

36770 2 

1376,3487 

39 

1676 0 

17787.6 

27681.113' 

4J 

15*20 

31661.5 

2944 . 7 7 6 7 

41 

1639. ) 

13332,6 

1C v\*s s ,0 : 

42 

1594 0 

2835*0 

4 70 051“ 

4 3 

_ 16270 

1/667.4 

28322. *35' 

4 4 

15*5. J 

31035,9 

312C.334' 

4b 

15H9.0 

33329,7 

3276,7914 

46 

1558 0 

39527,7 

575.1767 

47 

16220 

21886 , 9 

8556 04 7* 

4 A 

1613.0 

75257,7 

5 24 4 036* 

49 

1641.0 

1700.6 

1*2 71.03“ 

30 

16340 

19681,3 

11614. O 7 4 

51 

16500 

15478,1 

32:31.50' 

57 

16450 

173950 

1906055“ 

53 

16?6.'> 

24583,0 

43:101/4 

54 

159 7,2, 

339? . . R 

i2i3o6i: 

55 

16450 

201/1.4 

7492057* 

56 

1626 0 

26373,6 

2937.349? 


W CLE = 0.001955 LBS/SEC/BLADE (0.377$ OF HOT GAS FLOW) 
W CAp = 0.002497 LBS/SEC/BLADE (0.482$ OF HOT GAS FLOW) 
W CAS = °- 004421 LBS/SEC/BLADE (0.852 $ OF HOT GAS FLOW) 
W CTE = 0.00152 LBS/SEC/BLADE (0.293$ DF HOT GAS FLOW) 
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TABLE M-45 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 
MEAN SECTION, CONDITION IB 


ELEMENT NO. TEMPEPATJRF. 


1 

10P5.O 

2 

1747.0 

3 

10£>9.G 

4 

1766.0 

5 

1 7 6 C • 0 

6 

1735.0 

7 

1690 , i 

ft 

1668.,) 

9 

1616.0 

m 

1600. 0 

li 

1616.0 

12 

1596. j 

13 

1636.0 

14 

1616.0 

15 

1661.Q 

1* 

1639. > 

17 

16M . " 

If. 

1641 . j 

1'- 

1/P9, ' 

20 

170 2. ' 

21 

1740. J 

2? 

1734 , 1 

23 

1769.0 

24 

1764.J 

25 

1 7 4 , ;j 

2* 

1 7 1 3 . P 

2 7 

1762.) 

26 

1 74 3 . .1 

2' : 

1 H 1. 4 . 0 

3. 1 

1769.0 

31 

1790.3 

32 

176 3.3 

33 

1 737 . 

3'* 

1 6 9 rt . 

3 L 

1641 . i 

3o 

16)8. ' 

3 ‘ 

1673.- 

3 d 

1655.0 

39 

17(8.0 

40 

167K.0 

4 1 

1712-3 

42 

16/73.? 

43 

1703, : 

44 

16 73.;' 

A 5 

1666 . ^ 

46 

1640. 0 

47 

17J4.;; 

4 rt 

1727.0 

49 

1742. r, 

b 

1735. i 

51 

17 6 r; . 

52 

1754 , i 

53 

l 7 4 1 . “ 

54 

17-9. 1 

55 

1759.0 

56 

1 738 . : 


STRESS 

LirE(HRS) 

-14289.3 

979 , mu 

2186,9 

10 VRS PLUS 

-14573.3 

815.8541 

-2821,5 

10 VPS PLUS 

-554.7 

m VRS PLUS 

6375.0 

10 VRS PLUS 

17583.1 

4557,4349 

2647J.6 

989,9605 

42807.0 

127.7745 

46907 . 4 

97.6168 

42420.2 

135.9769 

47571,8 

96.7049 

36580.4 

255.5098 

42134.2 

142.3767 

30007.3 

5 5 B , 1 9 7 1 

36183.0 

258.3727 

32356,8 

339.6843 

3 7 8 7 n . t 

171 ,6100 

19386.7 

.914 , 2236 

20864.8 

.399.7760 

12248.9 

9 L 52, 5784 

13445.5 

'139.9888 

5749.0 

IP VRS PLUS 

6760.4 

10 YRS PLUS 

16215.6 

2331.2584 

25360.8 

414. 0691 

12799.5 

4395.2363 

18635.4 

6 6.6230 

-18494.9 

2 1 2 . 9r 76 

-5565. A 

10 VRS PL JS 

-13737.3 

.659,2936 

-555^,7 

10 VPS PUS 

752.1 

10 VRS Pi US 

12269,5 

26307.3900 

26790,6 

1825.8930 

34906.7 

573.2633 

11492.2 

50480 . 01 6P 

21227.8 

<165.7300 

3672.4 

10 VPS Pt.US 

141/1.0 

; >637.8820 

4454,5 

1C V«S PLUS 

14418.7 

19C98 . 9990 

J 021 4.4 

4 54 24 , 70 IT 

?r 5;6.5 

3255. 94J5 

251C2.4 

368, 5923 

34374,6 

370.914(1 

13730.3 

1 0780.9880 

16700.2 

-i860. 3307 

6 4 8 rt , 1 

5-820.3610 

11344,2 

15763. Bi58 

6245,9 

ip VPS PI. US 

8 599 , ;> 

37 6 t . 1360 

156-2.3 

3159.3626 

25954.8 

404,8075 

12649,8 

4963.629? 

19584.8 

805.0510 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


CLE 

CAP 

CAS 

CTE 


0.00175 LBS/SEC/BLADE (0.337# OF HOT GAS FLOW) 
0.002172 LBS/SEC/BLADE (0.419# OF HOT GAS FLOW) 
0.004064 LBS/SEC/BLADE (0.784# OF HOT GAS FLOW) 
0.001493 LBS/SEC/BLADE (0.288# OF HOT GAS FLOW) 
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TABLE M-46 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 
TIP SECTION, CONDITION IB 


ELEMENT MO. 

tempepatjre 

STRESS 

L!FE(^ r ‘S) 

1 

1776.0 

1257,6 

1C V FS ?;U - 

2 

1741.0 

11705.2 

13525. C ' 6 - 

3 

Iftr /. J 

-5ft 1 3 , 0 

73 .'17.2-3; 

4 


7 fl 9 , 7 

10 V ->S : 'i U? 

r, 

1772.3 

4993.6 

1C s c 5 U 9 

/, 

1 7 r » 7 , 

0719,9 

31419.704 

/ 

17 22.1 

19243.9 

1 4 * 7 . 1 ; 4 ' 

ft 

1 7n7 . j 

23239.3 

7 4 4 , 9 i 1 4 * 

9 

15*2.0 

39969.5 

ft 4 ,) 7 0 5 

in 

l645.i) 

4 i 036 . 5 

ft 3 . 6 M 7 

11 

IS; ft , ' 

40655.3 

ft 2.9'"* 

1 >: 

3 6 4 4 1 

41971.0 

ft). . • ; « 0 

13 

1 6 r . 

30909.4 

251 . 157 2 

14 

1 ? 7 / , 

32879.1 

2 C 6 . 4 3 7 - 

15 

1^24 .3 

20956.6 

7 9 4 . 1 ( tf 

It 

17)5,0 

22994.0 

645,6:9“ 

1? 

I77 2.r< 

21774.1 . 

551.3791 

1<1 

l7?i,o 

24556.9 

« 7 5 . . 4 l '• 

19 

1 7 f* 7 f . 

14 24-. 1 

2454,442" 

2Z 

1 7*’j , 0 

14761.0 

2200.2677 

21 

1 *' 3 T . 0 

7512.9 

25123.019" 

2?. 

1 / V ft , 0 

7673 . ft 

24"?.9.4?i“ 

23 

16 3o . 0 

-714,3 

10 V -S u = 

24 

liH .0 

123. ft 

11 ^-5 ' . ij* 

2b 

1 7 f 6 . 1 

1*113.2 

4 ? a , : : 9 

26 

1 7M . ) 

26 7 7r , 3 

* 2 . . ‘ ’» 5 

2? 

11 i*0 

16256,3 

57ft. f 16 - 

2T 

1776.1 

23451. r » 

240.r":7 

29 

1 3 oft . i 

-1101 r .6 

2^-4. ; 4 "• " 

3.) 

17* 3. j 

-33*1 .0 

r v ”s 

3: 

1 7VJ.1 

-9 71. 0 . 6 

6*73. 

32 

177/. J 

- 4 4 C 9 , 5 

10 . ; 0 

33 

1/61.0 

-2516.0 

10 V-S r L U> 

34 

1741.3 

4225.6 

1C VS»S nJ c - 

3 - 

1 r. H 7 , 2 

2/33A, i 

1-54,6, 70 

36 

1645.7 

31936.2 

5 5 1 . * 7 " 

3 '' 

It 72. :• 

14513.0 

: 4 7 " i * : - ; 0 

3»* 

1077.,, 

2iOM.r 

3 4 6 6 . 5 3 7 a 

3 tJ 

1716.Q 

7171.9 

12 VI 75 'Ll-- 

40 

17- 0.1 

13081 .5 

19H0.221" 

41 

172’. •) 

6531 . 6 

1C Yr.s 

42 

17,5.3 

14266.1 

11379.177“ 

4 3 

I?;. 4. ) 

11351.6 

1*166, 03- 

44 

17; ft.? 

1 7 Q ft 9 , 6 

417:, > 34 

45 

17-3.9 

22331 . 1 

99i,3"5C 

46 

1 6 6 9 . n 

2/497 ,? 

476.2*39 

4 ’’ 

1 /'> 9.9 

9959.2 

i : 7 * 6 . 6 ■* 6 7 

4 ft 

1755.1 

11633.3 

7 593. -‘395 

49 

17*1 . 

639) .6 

2:fi27,6/2‘ 

50 

1777. j 

10252.6 

6ft6^ .347: 

51 

1P33.-1 

97 39.7 

4P77, 795f 

52 

1 799. < 

P?2 * . 5 

lft;' l 7.7;2 

53 

1 / /ft . *. 

17661.6 

6 3 4.3' t •: 

54 

1 7 5 j » n 

269G9.5 

176.972.: 

5* 

1 7 9 4,9 

16322.7 

667 . “ ‘ 6" 

56 

1770*0 

24163.6 

139.1594 


LEADING EDGE = 0.00157 LBS/SEC/BLADE (0.303$ OF HOT GAS FLOW) 
PRESSURE SIDE W CAp = 0.001808 LBS/SEC/BLADE (0.349 $ OF HOT GAS FLOW) 
SUCTION SIDE W CAS = 0.00424 LBS/SEC/BLADE (0.818$ OF HOT GAS FLOW) 
TRAILING EDGE W CJE = 0.0016 LBS/SEC/BLADE (0.309$ OF HOT GAS FLOW) 
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TABLE M-47 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 

HUB SECTION, 24214. RPM, TIT = 2660°F, 

WCA = 0.010327 LBS/SEC/BLADE (6.26$ OF HOT GAS FLOW) 
TCA = 900°F, PTOT = 50. PSIA 
CONDITION 2B 

ELEmLNT NO. TEMPERATURE STRESS LirE(HRS) 


1 

1773.0 

~l866l | 6 

516,8908 

2 

1730-0 

-6826,3 

10 YRS PLUS 

3 

1761.0 

-15579.5 

1940.1604 

4 

1 7? 7 . 0 . ...... 

-6237,0 

10 Y*S PLUS 

5 

1681.0 

7198,3 

10 YRS PI US 

6 

1641, j 

12873,2 

57291,9520 

7 

16*1.0 

30289.7 

2411,6415 

8 

1 1 >79.0 

35795,7 

1284.5268 

9 

1515.0 

50750,2 

450.5871 

10 

1500.Q . _ 

53900,6 

392,7241 

11 

1495,0 

53199.8 

505,6475 

12 

1473,0 

57922,7 

405.4614 

13 

1499.0 

4 99 0 9 , fl 

796,1795. 


1475.0 

54787,6 

659.9784 

IS 

1 5r 4 , 0 

46701,2 

12H1.1499 

16 

1479.0 

51883,7 

976.3620 

17 

1497 , G 

47388.5 

1291.6902 

1« 

1477,0 

51434,0 

1114,3433 


1 3 1 5 . 0 

■*2194,0 

J914.07H 

20 

1 50 7 ,0 

43350,1 

1956.2668 

21 

1538.Q 

36113.3 

3564,4666 

22 

1512.0 

36948,5 

3477,6107 

23 

1569.0 

28175,0 

8 99 6 , (:36 6 

24 

1564,0 

288B2.7 

flRli.in,.) 

25 

1602*0 

19946 , 9 

25470,0160 

26 " 

1566.Q 

23323.5 

15600.0817 

27 

1640,0 

9244,1 

10 YRS PLUS 

20 

1431. P 

11840,9 

10 YRS PLUS 

29 ~ ' 

17*0.0 

-21121,9 

224 ,5649 

30 

1746,0 

-12532,2 

6785,5585 

31 

1 7 0 7*0 

-2575,1 

10 YRS PLUS 

'32 

1 6 m 7 . 0 

" 3548.1 

"lO YRS PLUS 

33 

1610.0 

23167.2 

0927,1367 

34 

1577.Q 

33Q95.0 

2452,5012 

35 

1563,0 

32200.6 

4340.9100 

36 

1538,0 

39753,9 

1574,5766 

37 

1564.0 

27896.2 

10965.9240 

"“38 

1535.0 

34805,4 

5100.9168 

39 

1579.0 

20612,9 

38063,6420 

40 

1540.0 

30096,0 

10429,4215 

.41 

15*6.0 

~ 16613,1 ’* 

10 YRS PLUS 

42 

1555.0 

26376,5 

19691.9990 

43 

1573,0 

19689, 1 

62157.6290 

44 

1544 .Q 

"26891,7 

15248.5135 

45 

1543.0 

26427,1 

17396,9920 

46 

1520.0 

35997,4 

5990 . 9^60 

47 

1554,0 

26827,0 

18314 ,4350 

46 

1545 , 0 

30267,2 

10903.5097 

49 

1571,0 

23234.8 

25359.2650 

so 

1565,0 

25762,5 

17Q38. 7860 

51 

1591.0 

l9 1 72 » 4 

45050,5800 

52 

15*7,0 

20927,5 

27340.9800 

53 

1606,0 

16589; 7 

72639.4300 

54 

1591 .0 

21475.7 

21536.7860 

5b 

1640.0 

7856,7 

10 YRS PLUS 

56 

1629, Q 

11630,4 

10 YRS PLUS 


LEADING EDGE W CLE = 0.0006248 LBS/SEC/BLADE (0.379$ OF HOT GAS FLOW) 
PRESSURE SIDE W CAp = 0.0008751 LBS/SEC/BLADE (0.531$ OF HOT GAS FLOW) 
SUCTION SIDE W CAS = 0.001469 LBS/SEC/BLADE (0.891$ OF HOT GAS FLOW) 
TRAILING EDGE W CTE = 0.0005329 LBS/SEC/BLADE (0.323$ OF HOT GAS FLOW) 
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TABLE M-48 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 
MEAN SECTION, CONDITION 2B 


ELEMENT NO. 

tf.’ipepatupe 

stress 

LU EC- 3! 

1 

1616.0 

-<?C2R n - 1 . 

1 1 6 , 2 5 

2 

1771.0 

-11761.5 

4 ; * 3 . 7 ' 3 4 

3 

1* 13. C 

-19808,1 

1 4 4 , 3 . 9-* 

4 

17- 0-0 

-13677,3 

. ?;47.r^-! 

5 

1774 . J 

-234,8 

10 V' S 7 ; .. * 

6 

17t9,0 

3 36o , l 

1C 7"3 ^ l v - 

7 

1649.Q 

23621,6 

2973. 1^- 

ft 

1631.0 

26411, R 

16^6.4475 

9 

1 5r>0 » 0 

46937,5 

2 6 4 , 7 ; 9 ’ 

. 10. 

1 5 4 fl . Q . 

4 8 6 34,6 

47l t .*i’ 

11 

15 '8.0 

50407,4 

*- A 1 • 7 4 ■* 7 

12 

1525.0 

5216 6,5 

2^2. l*r- 

13. 

134$ , C 

46507,9 

3 ' 7 , ; - 2 : 

14 

1534,0 

4 6 B 5 5 , 4 

376 . 45 3^ 

15 

1569,0 

41365,7 

5 ? 6 , 6 4 9 i 

16 .... 

1554.0 

43P4 ^ , 7 

515, 957> 

17 

1574, j 

4 1 7 73 ,8 

4 3 3 . : ' 1 7 

1» 

1541,0 

4371 2,1 

4 3 9 . 6 ' c " 

19 

1610.0 

33752, ! 

7:1. 4-»: 

20 

18*3.0 

34631.3 

“■40, ; <* 5 

21 

164R.0 

24623,6 

2473. 

22 

1643.0 

749ft7 , 3 

?3 5 9 . 7" 4* 

23 

1697,0 

13221,3 

2:* 3, 

24 

1 6 ‘ H . C 

13839, <y 

2^32* , 379- 

25 

1714.Q 

9535.4 

5l- 7 r,6" w " 

2* 

169ft. C 

13790.9 

1 5 9 - S , 1 7 2 4 

27 

1748,0 

2171,0 

10 7 - S r - ■„ * . 3 

2« 

l7 -T -b. J 

4675,0 

10 ^ 

2^ 

1**71 .0 

-21211.4 

79 , ? ‘ 5^ 

30 

1736,8 

-17591.1 

53r..l7 C ^ 

31 

17^3. C 

-14758,8 

2291. *56? 

32 

1746.0 

-9206.2 

290:3. -ir 4- 

33 

16^4,0 

4547,0 

10 Y : s :i l 

34 

1662.0 

12357.1 

663' 2. >99'' 

33 

1551.0 

2726 0.6 

ft;’:.?-3 * 

36 

1575. J 

32688,2 

2 ^ 7 6 , 3 7 4 0 

3^ 

1614. G 4 

14 56 6,0 

1C V’-S 

35 

1595.0 

21999.4 

l72.76.3l7r 

39 

1636.0 

534m, G 

10 V -S Plus 

40 

1616,0 

13642,3 

10 vrs ^ L JS 

4i 

1647,0 "" *' 

3245,3 

10 vv$ PLUS 

42 

1677.0 

lllul.6 

’ 1C V** S - L U 5 

43 

1640.0 

0294.5 

10 Y'4 $ HU? 

4 4 

1670,0 

16121 . 6 ' 

579?7, ore: 

45 

‘ 1617.0 

19017,1 

23349. locr- 

4ft 

1599,0 

26402.3 

5905.0751 

47 

1635. J 

10116.9 

' 19375,475- 

43 

1678,0 

21783,5 

74* 9, 44ft- 

49 

1 6 1 , 2 . J 

14064.1 

37407,7450 

50 

1656.0 

17329.9 

14 64 1 . ft " 95 

51 

1691.0 

9373,1 

10 Y=S P_uS 

5? 

1 a *i 7 , J 

11665.2 

42673,745- 

53 

1732.0 

7056,2 

10 V -S H w? 

54 

1696.0 

l29;v-.0 

22L':.77br 

55 

1746.0 

593,6 

ID Y^S Elu- 

56 -- 

1734.0 

4922,9 

10 yps plus 


LEADING EDGE W CL£ = 0.000636 LBS/SEC/BLADE (0.386# OF HOT GAS FLOW) 

PRESSURE SIDE W CAp = 0.000824 LBS/SEC/BLADE (0.5# OF HOT GAS FLOW) 

SUCTION SIDE W CA$ = 0.0015466 LBS/SEC/BLADE (0.938# OF HOT GAS FLOW) 

TRAILING EDGE W^ = 0.0005664 LBS/SEC/BLADE (0.344# OF HOT GAS FLOW) 
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TABLE M-49 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 
TIP SECTION, CONDITION 2B 


ELE'lr.NT \0. TEHPE^aTORE STRESS ' tlPE(HRS) 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


1 

.. 1303-0 

-6473.5 .... 

50715.8760 

2 

1778.0 

249,1 

10 YRS PLUS 

3 

1826.0 

-10514,3 

1950,0392 

4 

1507. Q 

-60*2,6 . 

60388,6100 

5 

1759,0 

9601.8 

15573,0973 

6 

1750.0 

10926.1 . 

10798.8349 

7 

1691.0 

276G0.3 

444.Q768 

8 

1683.0 

28833.9 

416,3378 

9 

16?7 .0 

43578.7 

86.3603 

3,0 

1623, Q 

438QR .1 

91,7213 

h 

1606 . 0 

46917,4 

84,1332 

12 

1601,0 

47388.5 

08.1074 

*3 

1638. Q 

39115,0 ... 

_ m.5072 

14 

1632,0 

39330,0 

156,4235 

15 

1674.0 

29534,9 

448,0544 

1 6 

1660.0 

29906 . 6 

479.9310 

17 

1679.0 

31937,6 

239.6846 

10 

1670.0 

33.60,9 

21 6 . 2370 

19 

1696,0 

31110,6 

185,6133 

20 

1693.0 

30678.5 

222.0443 

21 

174Q.0 

22191,4 

418,6172 

22 

1738,0 

219H1.B 

480.403* 

23 

1799.0 

8122.6 

16972. 6 l »90 

24 

1794 ,0 

8236,3 

17605.5420 

25 

1807,0 

9003,9 

7376.0132 

. ^ 

1790.0 

13115,6 

2019 , 8997 

27 

1835.0 

3681,4 

10 YRS PLUS 

20 

1822.0 

.6972,2 

22082.5000 

29 ' 

‘ 1 u 28 . 0 

-17369.3, 

220*6091 

30 

1809,0 

-13161.6 

1270.3212 

3l 

1780.0 

-10015,3 

5330.6705 

32 

1770.0 

” -6742.8 

'10 YRS PLUS 

33 

1728.0 

‘ -30.6 

10 YRS PLUS 

34 

17 16 . Q_. 

4310.6 

10 YRS Pt-US 

35 

1629,0 

24685,8 

3902.2020 

36 

1621.0 

28449,8 

2136,8340 

37 

1647 , 0 

1 3751 .9 

62187,7650 

3R 

1637. Q 

18252.4 

17724,6460 

39 

1667,0 

5700,0 

10 YRS PLUS 

40 

1657,0 

10503.1 

10 YRS PLUS 

4 1 

1674,0 

" 6288,2 

10 YRS PLUS 

42 

1663.0 

11131,0 

10 YRS PLUS 

43 

1678.0 

9804.3 

10 YRS PLUS 

44 

1668 .q" 

14320, 6 

29270.1970 

43 

1667 . C 

19253,9 

5768.Q01O 

46 

1658.0 

23470.3 

2399.1062 

47 

1693.0 

18712.2 

3563.3552 

48 

1659.0 

20926,0 

1893,5759 

49 

1726.0 

16096, l 

3683.0824 

50 

1723.0 

18362,6 

" 7 ""'" 1895.3490 

51 

1775,0 

13903,7 

2252.9067 


1771.0 

101*8.3 

8090.6297 

" ' 53 

1801.0 

5456,3 

10 YPS PLUS 

54 

I7ci7.0 

11081.8 

4132.4563 

55 

1830. 0 

1312,4 

10 YRS PLUS 

‘ 56 

laia.Q 

5999,0 

49043,6410 


CLE 

CAP 

CAS 

CTE 


0.0005778 LBS /SEC/BLADE (0.35$ OF HOT GAS FLOW) 
0.000632 LBS/SEC/BLADE (0.383$ OF HOT GAS FLOW) 
0.001482 LBS/SEC/BLADE (0.899$ OF HOT GAS FLOW) 
0.00056 LBS/SEC/BLADE (0.34$ OF HOT GAS FLOW) 
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TABLE M-50 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 

HUB SECTION, 25462. RPM, TIT = 2990°F 
WCA = 0.0368 LBS/SEC/BLADE (7.84$ OF HOT GAS FLOW) 
TCA = 600. °F, PTOT = 150. PSIA 
CONDITION 3B 


ELEMENT NO * 

TEMPERATURE 

S r RESS 

urates) 

X 

1754,0 

-336C 3 , 6 

29.6526 

2 

161.4,0 

-5071,6 

10 Y^S P^. c 

3 

1 7aB , 0 

-33803.7 

3 2 . 7 r 6 0 

4 

1636.0 

-11853,2 

1C Y'-S c w; 5 

5 

1646. 3 

-15671.7 

3lfiv4.9*’f- 

t 

1571.0 

6576,1 

13 

1 

15>9.U 

1 4 735,6 

1C >’ S • . 

8 

1452.0 

37667,2 

2*-y 

9 

1357.0 

620C3.7 

51*?. l*s-. 

10 

1 3 ' u . y 

72456,8 

3543 , 7 c? 9 

11 

13<3 . 0 

64942,5 

4 4 ;* 9 . 5 4 r 3 

12 

12*5.0 

777U,i 

37 ^ . ;7i5 

... 13 _ . ... 

.13 1.0 

5405- , 7 

n;j 7 .*‘ 2 * 

1A 

12^4.0 

73175,2 

3c:4,^i- 

15 

1 4 n 3 . 0 

47656,7 

18249, - 3 : 

1 ^ 

1314.0 

(>99.93,8 

3 9 1 3 , *'34 

17 

1375-0 

54 5 9 9, 3 

1 1 i • 5 . 5 ' < : 

1 * 

13'' 6.0 

>1115.5 

4 . - 4 . 0 1 5 ; 

1* 

1 4 r 1 , 0 

31877 , 9 

642:3. -7- 

20 

1440.0 

37133.9 

45VJ>: .274- 

21 

1510.0 

16871,9 

10 >-*3 3 i,. « 

22 

1 495. g 

22658 , 8 

1C v:: 5 '-L. « 

23 

1532.0 

13026.7 

10 Y-.s L - " 

2 A 

1520.0 

16 065,5 

10 v-.$ ?-_ v - 

25 

1 4 ;• 6 . o 

33225. P 

7 1 4 5 3 ■ * “6 * 

2ft 

13,2.0 

4 9 7 7 2,2 

17173. :«:r 

27 

149 4 ,-Q 

23366.1 

10 Y " 5 P U * W S 

2fl 

1432.0 

34391.2 

6U97.?;:- 

29 

1 77o . 0 

-32949,9 


30 

1671 , u 

-22263,7 

22:7.^11 

>1 

3714,0 

-3322:. 8 

50.24:4 

3? 

1634.Q 

-11771.5 ' 

1C Y*-S ?n.p 

33 

l5M , 0 

7154.1 

1C Y " S -Lt? 

34 

1444,0 

39081.7 

25774 , 

35 ' 

1446.0 

37377,9 

36275,5-4- 

3e> 

13*2. Q 

59610,6 

7:75.3' 3? 

■ 37 

1467.0 

30787.5 

ID v ”• S r.. w 5 

38 

1372.0 

55442,8 

n2?7 . : ; 1 6 

39 

1526.0 

14259 . 2 

1C > : :S PLL9 

<0 

1472,0 

41877,5 

2*630. 9*6- 

41 

15*5. 0 

3:5 ", 4 

1 G v:*S 

42 

14*1.0 

3109ft. 3 

1C Y S 

43 

1536.0 

1 C 1 C 3 . 3 

1 C Y-.'S .s 

" 4 4 

144 0,0 

36326.8 

55277 ,6-2- 

45 

1433.0 

37810,5 

48 2 a 0 f 1 T 60 

46 

1 3 c> 6 . D 

56394.1 

l A e>' 1 ? . 9 s 79 

47 

1522.0 

1455.5, H 

1C v-s P'. . ,> 

46 

1499,0 

20923,3 

1L V 7S ► t.. - 

49 

15*4,0 

3477.6 

1C Y '4 s PLL-S 

50 

154b. o 

7997.3 

10 Y45 -lC? 

51 

i57Q. r 

209;i , 4 

1C y-S Pl,-9 

5? 

151-9.0 

2213. : 

1 : v% 3 t . - c 

53 

1 4 r 6,0 

3 v 0 7 ') • 1 

10 v '-5 - v? 

54 

13’-' 4 . o 

46979 , 7 

1*4*2. VlO 

55 

1495.0 

2275'' , 8 

10 v - 5 ? . w? 

56 

1445,0 

36004,1 

5;e34.2i4- 


LEADING EDGE W CL£ = 0.0023344 LBS/SEC/BLADE (0.498$ OF HOT GAS FLOW) 
PRESSURE SIDE W CAp = 0.0030761 LBS/SEC/BLADE (0.656$ OF HOT GAS FLOW) 
SUCTION SIDE W CAS = 0.0049507 LBS/SEC/BLADE ( 1.055$ OF HOT GAS FLOW) 
TRAILING EDGE W CJE = 0.001873 LBS/SEC/BLADE (0.399$ OF HOT GAS FLOW) 
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TABLE M - 5 1 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 
MEAN SECTION, CONDITION 3B 


ELEMENT flO. TEMPERATURE 

1 

2 

3 

4 

5 

6 

_ 7 

fi 

9 
IP 
11 
12 

13 

14 

15 

16 

" 17 

1H 

19 

20 
21 
22 

" 23 

24 

25 

26 
27 
2B 
jo 

30 

31 

32 

33 
* 34 

35 

36 

37 
3ft 
3V 
40 
4l‘ 

42 

43 

44 

45 

46 
4 ? 

4 ft 

49 

50 

5: 

3? 

53 

34 
.55 

36 


STRESS 

LIFE(HRS) 

-32*23,2 

26,7603 

-8405. 0 

10 TPS PLUS 

-32151. A 

23.4972 


2829 , ft! 87 

-20773.2 

2978.7435 

-2701.8 

10 VOS PLUS 

11616,4 

10 YPS Pt US 

30167,4 

61530.1210 

59235,4 

5148. 01B4 

60149,7 

32*0.21*? 

650S", 4 

3ini,ir4n 

71993,0 

3156.2334 

54545.0 

59-3, 0 n 15 

66491,9 

2732.4124 

43003,9 

9443,539ft 

55725,3 

464Q.6392 

40640,9 

4308,7104 

59720 . 9 

2328,2477 

14212,0 

10 VPS PLUS 

17594.3 

10 YRS PLUS 

122.1 

10 YRS PLUS 

3253,7 

10 Yi\*s PLUS 

-1042.7 

10 YPS PI US 

1674.0 

10 YRS PLUS 

3040-1.0 

5066,1556 

49016.9 

678,3693 

26931.2 

52P 0 . 4 ?4 ft 

39ft 1 6 , ft 

, 1099.2759 

-32729,6 

17.5709 

-25060,7 

1116,9678 

- 3 4 ft 2 1 . ft 

39,99!>o 

-23?9h,ft 

1971.7399 

-17256,7 

29994,6870 

B109.4 

10 YRS PLUS 

" 34143,7 

' 10 YRS PLUS 

50625.0 

287*2.2630 

14994,0 

10 YRS PLUS 

' 33281.6 

10 YPS PLUS 

114,3 

10 YRS PLUS 

19981,3 

10 YRS PI US 

- 2ft 4 9 , 9 

" 10 YRS PLUS 

17301,7 

10 YRS PLUS 

5565,4 

10 YPS PLUS 

2 5 ft 1 0 . 4 

10 YRS PLUS 

31966,2 

43083.6630 

4937^ . 1 

7790.5^3" 

2204,5 

10 Y^s PLUS 

0220.4 

10 YPS PLUS 

-7971.4 

10 YRS PLUS 

-2594.3 

10 YRS PLUS 

-439.6 

10 YRS PLUS 

3560,1 

10 Y r >S Pt US 

30141,0 

6317.5;' 21 

5 058 1 - . 4 

C * 6 . 4 9 i 0 

2/520 , 4 

55° 3 , 3 0 96 

419HU ,5 

1014.8799 


1766.0 

1625.0 
17 76.0 
1671.J 

1673.0 

1610.0 

1556.0 
1 4 55.0 

1375.0 

1352. 0 
13^4.3 
1306*0 
1399. Q 

1549.0 
14 t 3 * 0 
1410*0 

14 46 . Q 

1379.0 

15 59.0 

1573.0 
1649.Q 

1656.0 

1665.0 

1654.0 

1572.0 
15U.0 

1599.0 

1551, Q 

~1 7 ^ 6 . 0 

1675 . Q 
1730 *0 
1663-0 

1630.0 
154 3,0 

1429.0 
137Q.0 
1495,3 
14 30.0 
1 5^5 . 0 

1425.0 
157ft. o 

1517.0 

1564 . 0 

1492.0 
1 4 3 . 0 
1421-0 

1613.0 
*1596.0 

16 6 3, 0 

1640.0 
16 5 4,0 

1643.0 

1566.0 

14 > 2.0 

1 5 v 2 , 3 
15 4 0.0 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


W CLE = °- 0023335 LBS/SEC/BLADE (0.497# OF HOT GAS FLOW) 
W CAP = 0-0028962 LBS/SEC/BLADE (0.6 1 7# OF HOT GAS FLOW) 
W CA$ = 0.00542 LBS/SEC/BLADE (1.155# OF HOT GAS FLOW) 
W CTE = °* 001991 LBS/SEC/BLADE (0.424# OF HOT GAS FLOW) 
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TABLE M-52 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE 1.0 INCH CHORD, 
TIP SECTION, CONDITION 3B 


:nt no. 

' temperature 

STRESS 

L IF£( h"S ) 

1 

lftM.0 

-11417,1 

50399.1^1? 

2 

1599,'J 

14263.7 

50 V'S PLUS 

3 

1755. J 

-2692 7. R 

112.7'7l 

4 

1694 , 0 

-12144.6 

30433.1350 

5 

lft’U.U 

-6054.2 

40 Y0$ Pl.ljS 

6 

1643. -J 

4 1 o , 8 

10 y-s plus 

7 

15'3. rj 

1 9Q24 , 6 

44375.2439 

8 

1554. (j 

3 1 ^ . :s 

13i37.2:54 

9 

1432.0 

6 0 5 6 ' } ♦ 7 

780.2510 

10 

1414,0 

629?%6 

893.2430 

11 

14 i2. 3 

65667,\ 

6 r - a . 4 ? 6 6 

12 

13' 4.‘J 

6 7^46, 4 

/ 4 0 . 9 7 1 0 

13 

14 5.0 

496 ,2 

1 < " H . 3 6 6 

14 

1463.0 

5 4 (J54 , 5 

i:40, 4ic3 

10 

1568.0 

31486.6 

4444, 9"43 

16 

1544.0 

36650 , 0 

2687.3*6* 

V 

1578.0 

34662 . 4 

3 1 r * 4 , 4 < 4 6 

IB 

1551. J 

40829.7 

9J9.494- 

19 

1697.0 

4426.1 

1C V '-S PLUS 

20 

1 M' 9 . 0 

5753.5 * 

1 0 ‘ y r - s pl jS 

21 

1/48, j 

-4666.0 

1C YVS PiuS 

22 

1 7 4 C « 0 

- J5i 4 . 0 

10 Y9S Plus 

23 

1793.0 

-12301.2 

2 4 3 2 . 3 7 1 8 

24 

17-4.0 

-10964.0 

4 6 ~ 7 , 3 ' 2 3 

25 

1662.0 

32493.7 

322.1620 

26 

15' 6.0 

5J9 32.3 

7 i , 5 ' 73 

27 

16; 9 . i; 

28887.5 

356.3fl4 

28 

162P.0 

4 49?".! 

68, 2 2 9 

29 

1?55.J 

-29992.4 r ‘ 

6~ .6 42.5 

30 

1692. :j 

-18257.5 

4217.2517 

31 

. 1722.0 

-31019.1 

l*M.n K 34 

32 

16*3.0 

" -19643.5 

33*8 .4107 

33 

1671. fj 

-20394.1 

3556.7220 

3< 

1620,0 

-3856 ,? 

10 VP 5 Plus 

35 

1446.0 

3652^.9 

2769^.^-10 

36 

1-U5.0 

47810,8 

1 2 2 f ' ? . 7 n 9- 

37 

1499.0 

22392.8 

1C Y^S uS 

38 

' 1462.0 

33376.6 

57619 ,4760 

39 

15 C 8.0 

7429,4 

10 YUS PLUS 

40 

1520.0 

1 9 Q 4 2 . 4 

10 Y ^ S PLUS 

41 ‘ 

1575.0 

8042,2 

10 Yr-s plus 

42 

1536.0 

19716,4 

10 Y"S PUS 

43 

1594.0 

9429.0 

10 Y^s plus 

44 

1556 . 0 

20792,4 

68141.2' CC 

45 

1552,0 

28103,5 

14566. 7^19 

46 

1520*0 

3 7 73 r . 3 

4*46, 4217 

4 7 

1 7 • 1 . U 

- 7237 . 1 

10 Y ~ s PLUS 

48 

16^2.0 

-367] .4 

10 YRS PLUS 

49 

1734.0 

-6545.0 

64667,2-80 

50 

1725.0 

-4901.4 

ic v»s plus 

51 

17?4.iJ 

7834,6 

3 0 y:-S PLUS 

52 

173 fc . 1} 

3321,6 

10 Yi'S Plus 

53 

1 6 4 3 « '? 

338^5,7 

3 c e .8256 

54 

1576. j 

3149,, , 2 

83.5201 

55 

1670. u 

31523,4 

325.1414 

56 

161.4.0 

47093,5 

67 . 3 1 C 3 


LEADING EDGE W QLE = 0.002031 LBS/SEC/BLADE (0.433# OF HOT GAS FLOW) 
PRESSURE SIDE W CAp = 0.002339 LBS/SEC/BLADE (0.499# OF HOT GAS FLOW) 
SUCTION SIDE W CAS = 0.005485 LBS/SEC/BLADE (1.169# OF HOT GAS FLOW) 
TRAILING EDGE W CTE = 0.00207 LBS/SEC/BLADE (0.441# OF HOT GAS FLOW) 
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TABLE M-53 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 

HUB SECTION, 22857. RPM, TIT = 2320°F, 

WCA = 0.023365 LBS/SEC/BLADE (4.44 # OF HOT GAS FLOW) 
TCA = I 200°F, PTOT = 150 PSIA 
CONDITION 1C 

ELEMENT NO. TEMPERATURE STRESS L IFE( HRS > 


1 

2 

3 

4 

~ 5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

“17 

18 

_ l^ 

'20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

~ 32 

33 

_ 34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

- a7 

48 

49 

50 

51 

_ 52 

~~ “53 

54 
_ 55 
- 56 


1723.0 

1675.0 

1720.0 
1 6 ft 2 , 0 

1680.0 

1654.0 

1632.0 

1602.0 

1566.0 
154B.Q 

1572.0 

1545.0 

1585.0 

1555.0 
1593*0 

1563.0 

1585.0 

1562.0 

1604. n 

1596.0 
16?2*0 

1617.0 

1645.0 

1642.0 
1644.Q 

1624.0 

1669.0 

1656.0 

1732.0 
1697.Q 

1707.0 

1651.0 

1636.0 

1594.0 

1591.0 

1563.0 

1609.0 

1573.0 

1629.0 

1591.0 
1638*0 

1600.0 

1625.0 

1589.0 

1584.0 

1556.0 

1612.0 

1603.0 

1632.0 
1626.Q 

1653.0 

1640.0 

1647.0 

1624.0 

1668.0 
”1652.0 


-2ft 4 2 . 5 

11603.6 
-1775.1 

9494 . ft 
1009ft , 4 

17782.8 

24298.7 

33327.2 

42549.4 

46741.0 
39979,6 

46424 . 3 

36015.3 

43095.9 
3369Q.4 

40879.5 

36323.6 

41740.1 

31640.8 

33412.9 

26657.6 

27766.1 

20342.2 

20907.4 

21982 . 9 

26016,0 

15552.2 

19547.5 
-6203,6 

4283. 9 
-452,2 
7723,3 

19163.4 

32754.9 
” 30900,3 

39299.6 

23031.0 

33470.6 

16475.1 

20942.5 

13592.6 

26440.7 

10613.5 

30310.7 

32421.3 

40822.4 

26120.9 
2950/, 3 

21166.9 
23551,3 

16153.0 

16075.8 

19097.1 

27457.6 

15147.2 
" 20387,0 


10 YPS PLUS 
60194,6230 
10 Y p $ PLUS 
10 YPS PLUS 
86908.0^90 

13250.5341 
3922.0^59 
1213. 7736 
460,2252 ^ 
372.3*75 " 
612.0995 
424,2950" 
1047,2 '32 
560,7004 
1 4 i5 , 31 67 
666.4460 
97 7.6M2 
593.3796 ' 
1662.8364 
" 1391.1171 
3063.3171 
27*6. 6356 
7072.1646 
6316. S767 
4712.9162 
2170.934ft 
108 * 5.1090 
6944.3113 
10 Y!'S PLUS 
10 Y-S PLUS 
10 YPS PLUS 
10 Y’-S PLUS 
132*9 , 3003 
1691,5416 
2743,7359 
899,9529 
7939.0131 
25^9.9408 
40216,7550 
4209 , 5399 
* B3854, 5240 
5721,6859 
21607,0360 
3204.7197 
2364.3217 
007,4594 
4466, 7041 
2713,3169 
7641,4130 
5384,4763 
23547.7510 
14058.3760 
7802.2179 
2448.4674 
22200.0400 
5807,0274 


LEADING EDGE W CLE = 0.00157 LBS/SEC/BLADE (0.298# OF HOT GAS FLOW) 

PRESSURE SIDE W CAp = 0.00201 LBS/SEC/BLADE (0.382# OF HOT GAS FLOW) 

SUCTION SIDE ^CAS = 9*99^5 LBS/SEC/BLADE (0.675# OF HOT GAS FLOW) 

TRAILING EDGE ^CTE = 0.001221 LBS/SEC/BLADE (0.232# OF HOT GAS FLOW) 
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TABLE M-54 

SCHEME B-5 FILM CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 
MEAN SECTION, CONDITION 1C 


'ELEMENT" 

NO, TEMPERATURE 

STRESS 

LIEE(HRS) 

1 

1795.0 

-8267,3 

16869.5670 

2 

,1746.0 

5681,8 

10 YPS PLUS 

3 

1799.0 

-6314.6 

14767,5894 

4 

1763.0 

1279,1 

10 YPS PLUS 

5 

1757,0 

3565,0 

10 YPS PLUS 

6 

1736.0 

9265,9 

35662.9880 

7 

1703.0 

19119,3 

2425,4339 

8 

1679.0 

:'6019.7 

D28.710R • 

9 

1634,0 

3992a, l 

131.0612 

10 

1620.0 

43242.3 

108.0408- 

11 

1645.0 

35764,3 

243.0T69 ' 

12 

1627.Q 

40302,0 

145,0709 - 

13 

1663.3 

30459,3 

402,9509 • 

1 A 

1644.Q 

35555,4 

261.2622 • 

15 

16A3.0 

25561.9 

B26.4762 ■ 

18 

1664,0 

30613,9 

456,0906 

17 

16M »0 

2/769.7 

508,1699 

18 

1668.Q 

31837,6 

319.5010 

19 

1709.0 

22386.5 

846.4049 

20 

l7r3 . 0 

23422.3 

79 o , 6061 • 

21 

1737.0 

16437,9 

2512.7089 

22 

1731.0 

17528,7 

23«3.3lB6 

23 

1776.0 

7054,8 

65857,0910 

24 

1771.0 

7973,9 

37909.6000 

25 

1767,0 

12492,2 

4290.8308 

26 

1744,0 

19267,2 

8 4 r , 2 r > 9 5 ' 

27 

1 7 A 9 1 0 

8521,8 

16265.6622 

28 

1773,0 

13275,7 

2887,9514 

'29 

1804,0 

-12606.6 

1701.0131 

30 

1766,0 

-1739,0 

10 YPS PLUS 

31 

1781,0 

-8711,7 

17276.0290 

32 

1759,0 

-1724,0 

10 YPS PLUS 

33 

1728.0 

4484,1 

10 YRS PLUS 

34 

1698,0 

14620,8 

120*2.4690 

35 

1647,0 

" 26584,1 

1638,0093 " 

36 

1627,0 

33865,9 

571,9038 ' 

37 

1688.0 

11054,0 

5U28.10OO 

38 

1664,0 

5,9666 , 7 

5426.3735 

39 

1711,0 

3060,6 

10 YPS PLUS 

40 

16 q 6 , 0 

12753,6 

30603.1430 

41 

1715.0 

4546,3 

10 YPS PLUS ’ 

42 

1 6 q 9 , 0 

13739,0 

20464,0570 

43 

1704 , 0 

11245,0 

31527,5920 

4 4 

1679.0 

20133,3 

3167,0239 ' 

45 

1667,0 

26545,3 

999,0512 

46 

1645,0 

34734,4 

303.6510- 

47 

1704, Q 

19109.2 

2373,7168 

48 

1697,0 

22255,0 

1166,9260 

49 

1732.0 

14244,1 

5792,4580 

5o 

1727.0 

16645.3 

3004,8365 

51 

1765.0 

7744,7 

52575,1610 

52 

17*0. Q 

9895,5 

12232.5163 

53 

1 7 * 4 , 0 

11591,3 

6160.6876 

54 

1740,0 

19697,1 

813,4270" 

55 

1786,0 

8l65 , 3 

22724.0410 

56 

1770.0 

13470,2' 

2918.7384 


LEADING EDGE W L£ = 0.001405 LBS/SEC/BLADE (0.267$ OF HOT GAS FLOW) 

PRESSURE SIDE W CAp = 0.001744 LBS/SEC/BLADE (0.331$ OF HOT GAS FLOW) 

SUCTION SIDE W CA$ = 0.0032637 LBS/SEC/BLADE (0.620$ OF HOT GAS FLOW) 

TRAILING EDGE W CJE = 0.0011987 LBS/SEC/BLADE (0.228$ OF HOT GAS FLOW) 
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TABLE M-55 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 
TIP SECTION, CONDITION 1C 


ELEMENT 

NO. TEMPERATURE 

STRESS 

LIFE(HRS) 

i 

1773*0 _ _ 

4376,4 

ID YPS PIUS 

2 

1744.0 

13038*8 

6346,0618 

3 

1801*0 

-1835,0 

10 YPS PLUS 

A 

1781,0 

3357,8 

10 Y^S PLUS 

5 

1771.0 

7654,3 

48208. J62G 

6 

1758*0 

10746.4 

9369,6768 

7 

1726*0 

20316,2 

932 * 2*'6? 

ft 

1713,0 

23637,3 

593.3629 

9 

1666,0 

37905,7 

93.2^69 

10 

1660*0 

36771.5 

09,6335 

11 

1673*0 

36029,4 

117.224Q 

12 

16A6.0 

37426,7 

103 . 2 A 33 

13 

1707, 0 

26400*0 

307 , 3504 

14 

1699*0 

27990*1 

337,5921 

15 

1740.0 

101 73 , 4 

1331.6 "38 

16 

1732.0 

19833*6 

9 4 3 , 3 1 3 5 

V 

1747,0 

19446,2 

746.0954 

ia 

1736.0 

22177,5 

461.5013 

19 

1763*0 

J.80^6 , 5 

7ft9 , 2 7 00 

20 

1758*0 

18091,4 

686.5487 

21 

1 ftp 3 . G 

9514,0 

5619,6360 

22 

1799,0 

9998,6 

4357, 2 ''09 

— 23 

184Q.0 

735,4 

10 Y^S PLUS 

24 

1836,0 

1217 . 2 

10 YPS PLUS 

25 

1608, 0 

13987,4 

1003,5940 

26 

“ ' 1783,0 

21370,3 

101,7290 

27 

1825*0 

11P49.7 

1587.6556 

28 

10o5*O 

17484,6 

358,7396 

31537,3390 

29 

'1802.0 

-7164,5 

30 

1781.0 

-974,8 

10 Y«S PLUS 

31 

1709,0 

-6BQK.3 

56631,5150 

~ " 32 

1776*0 

-2253,9 

10 Y5S Pi. US 

33 

1759,0 

-219,9 

10 YPS PLUS 

34 

1742*0 

5691,9 

10 YPS PLUS 
1178, 2^70 

- ^ 

1667,0 

25762,9 

36 

1657,0 

29763*4 

648,9479 

37 

1704,0 

12168,4 

23270*1570 

6441,4628 

38 

*1691,0 

17075,2 

39 

1726*0 

5456,4 

10 Y9S PLUS 

40 

1712*0 

10773,0 

29897,7400 

41 

1729,0 

7522,9 

10 YPS PLUS 

42 

1716*0 

12376,0 

15956. B051 

43 

1730*0 

11166*2 

16556,4760 

44 

1717.0 

15998,8 

4750,3914 

45 

1708*0 

22681*5 

816.0077 

46 

1696,0 

27255,2 

422.7725 

47 

1746*0 

16188,1 

2186.0051 

48 

1742*0 

17922*9 

1375.7870 

49 

1768*0 

14823,9 

16455,1 

1988.2106 


" ' 1765.0 

1268.4710 

51 

1807.0 

11156.9 

2498.1459 

52 

1803*0 

9340,6 

6370.9748 

53 

1802*0 

12921,5 

1615,1872 

54 

1779.0 

20960.8 

217.1747 

55 

I8l9*0 

11015*2 

1966.2941 

56' 

1601*0 

17553,6 

384 » 8 1 7 1 


LEADING EDGE W 
PRESSURE SIDE W 
SUCTION SIDE W 
TRAILING EDGE W 


CLE 

CAP 

CAS 

CTE 


0.001261 LBS/SEC/BLADE 
0.001452 LBS/SEC/BLADE 
0.003405 LBS/SEC/BLADE 
0.001285 LBS/SEC/BLADE 


(0. 24$ OF HOT GAS FLOW) 
(0. 276$ OF HOT GAS FLOW) 
(0. 647$ OF HOT GAS FLOW) 
(0.244 $ OF HOT GAS FLOW) 
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TABLE M-56 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 

HUB SECTION, 22857. RPM, TIT = 2320. °F, 

WCA = 0.009268 LBS/SEC/BLADE ( 1 . 76# OF HOT GAS FLOW) 
TCA = 600°F, PTOT = 150 PSIA 
CONDITION 2C 


ELEMENT NO, 


temperature 


stress 


LlFE(HPS) 



; 

1670.Q 

8046 t 2 

10 YRS PIUS 


2 

1653.0 

13100.9 

64Q94.0160 


3 

1694.0 

267,7 

10 YRS PLUS 


4 

16*9,0 

10990,0 

10 YRS PLUS 


5 

1653.0 

12390.7 

83640. 5S8n 


6 

1628 . 0 

20195.8 

11625.2*96 


7 

16'- 8.0 

25710,4 

5424.5069 

- 

0 

1579.0 

33947,7 

1926.5050 


9 

1546.0 

41667,3 

912,5197 


■ 10 

1522.0 

48070.7 

588.5799 


11 

1545.0 

40500,4 

1137.8302 


12 

1510.0 

49813,1 

602,9073 


13 

1540,0 

30327,1 

1659.6106 


1 A 

1512.0 

47790,3 

805.1722 


15 

1 5 4 4 , (j 

36065,8 

1957.6935 


16 

15*6 . 0 

47458 . 4 

943.1033 


1? 

1518,0 

43727.5 

1362.J7C0 


18 

1403.0 

51499,6 

016.5639 


19 

1511.0 

44693,9 

1397.3307 


20 

15*2,0 

46852.4 

1235.7907 


21 

1547,0 

34459.1 

4044,6070 


22 

1533.0 

36697,4 

3126.5073 


23 

16i 1 * 0 

19264,0 

33145,3170 


24 

15^3.0 

2131 9,5 

21100.9000 


25 

16, >9, 0 

9997,5 

10 YRS PLUS 


26 

1 6 ! 3 . 0 

17940,8 

49397,3470 


27 

1665.0 

-1512.3 

10 YRS PLUS 


28 

1649.0 

3333,6 

10 YRS PLUS 


29 

1710.0 

-4093,3 

10 YRS PLUS 


30 

1678.0 

5505,6 

10 YRS PLUS 


31 

1692.0 

083,0 

10 YP5 PLUS 


32 

1667.0 

6453,3 

10 YRS PLUS 


33 

1628,0 

19511.7 

14678,4052 


34 

1599.0 

28477,3 

3770,9047 


35 

1612.0 

23120.9 

8534.7296 


36 

1579.0 

3256Q. l 

2616.7803 


37 

1622.0 

18427,9 

24958.4970 


36 ' 

15^2.0 

30002.3 

4239,2105 


39 

1632.0 

13762.7 

10 YRS PLUS 


40 

1592.0 

26003,9 

7791,0081 


4 1 

1629.0 

" 13129.0 

10 YRS PLUS 


42 

1588.0 

25699,0 

9272.0333 


43 

1605.0 

19420,8 

28147, A500 


44 " 

1567.0 

30271.8 

5973.6070 


45 

1558.0 

31474,0 

5838,0425 


46 

1526.0 

40486 , 9 

1895,1607 


..... ^ - 

1541. 0 

35481.3 

3706.0743 


48 

1532.0 

38210,5 

2617.6425 


49 

15-.3.0 

23601,1 

16529,2560 


50 

1573.0 

26693.7 

11189.3567 


51 

1632,0 

0756. 9 

10 YRS PLUS 


52 

1624,0 

11444,3 

10 YRS PLUS 


53 

1637,0 

6895,4 

10 YRS PLUS 


54 

1606.0 

16705.2 

69804.9290 


55 

1666.0 

-2256.1 

10 YRS PLUS 


56 

1646,0 

3985.8 ~ 

10 YRS PLUS 

LEADING EDGE 

W 

W CLE 

= 0.0004934 

LBS/SEC/BLADE (0.0938# 01 

PRESSURE SIDE 

CAP 

= 0.0007561 

LBS/SEC/BLADE (0. 144# OF 

SUCTION SIDE 

CAS 

- 0.001 1 156 

LBS/SEC/BLADE (0.212# OF 

TRAILING EDGE 

W 

CTE 

= 0.000768 LBS/SEC/BLADE (0 

. 1 46# OF 1 


667 



TABLE M-57 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD, 
MEAN SECTION, CONDITION 2C 

element' NO. temperature STRESS LIFE(HPS) 


< 1779,0 

2 

1736. G 

3 

1785.0 

4 

1753.0 

5 

1743.0 

6 

1724,0 . 

7 

1692.0 

8 

1670.0 

9 

1631. □ 

10 

1613.0 

11 

1631* 0 

12 

1610.0 

13 

1638,0 

14 

1618.Q 

15 

1648,0 

16 

1626.0 

17 

1632.0 


1612.0 

19 

1675.0 

__ “ 

1616.0 

21 

1694,0 

22 

1685,0 

" 23 

1736 . 0 

2 4 

17 48.0 

25 

1765.0 

26 

1736.0 

27 

1794,0 

28 

1776,0 

29 

1791.0 

30 

17 58*0 

31 

1775.0 

— 32 

1 7 55 . U 

33 

1736.0 

34 

1 7n8 « u 

33 

1685.0 

36 

1664.0 

37 

1719,0 ' 

"" 38 “ 

1694,0 

39 

1729.0 

40 

1704 . Q 

— 41 

i 7 1 6 . 0 

42 

1690.0 

43 

1698.Q 

44 

1671.0 ’ 

45 

1659.Q 

46 

1674. C 

47 

164Q.Q 

48 

1632.0 

49 

l7n8,G 


1698. Q 

51 

1761 . 0 

52 

1753.0 

53 

1766.0 

54 

1736.0 

55 

1794.Q 

56 

1774.0 


-5R92, 7 

10 yrs plus 

7455,1 

10 VRS plus 

-6408,3 

83524.2470 

2518 » 9 

10 VPS PLUS 

5560.1 

10 YRS PLUS 

11036,1 

20133.4020 

20427 . 5 

2072.2106 

27066,7 

830,8617-' 

38647, ft 

185.5458 ‘ 

43791,9 

117,3685-’ 

37606.6 

231.9613 

43637,7 

129.5204 

34851,5 

351,9001 '' 

40677,1 

171,3137 

31»59,1 

519.9975 - 

38255.9 

220.2500 

37702,7 

221.7)83 

43466,6 

126.7553 * 

40873,4 

139,7966 

42565,7 

126.4756 ' 

19973,1 

2293,0273 

22322.6 

1548,6484 

" 1813,7 

in yrs plus 

3857.8 

10 YRS PLUS 

252.1 

10 YRS PLUS 

8783.5 

~ " 51387.2900 

-6960.4 

44635.3410 

-1911,2 

10 yrs plus 

-9389,0 

8237,8320 

43.6 

10 yrs plus 

-6463.3 

10 YRS PLUS 

" -305.3 

10 yrs plus 

3401.5 

10 YRS PLUS 

12462,7 

19049.5220 

’ 16849,5 

8092.7797 

23935.8 

1667,7565 

4016,6 

10 YRS PLUS 

12325,1 

~ 28670.8370 

65,6 

10 YPS PLUS 

0382.8 

10 YRS PLUS 

“ 4336,4 

10 yrs plus 

13039,4 

24721,0370 

11067,5 

39105,3770 

*' 20218,0 

3772.1033 

24813,7 

1760.1606 

33525.7 

516.2758 

' 32328.4 

516.0044 

36004,8 

3 1 9 , Q2B1 

13037,8 

15772.4395 

’ 16750.4 

6001,7461 

-1469,2 

10 YPS PLUS 

1344,8 

10 YRS PLUS 

-1290,3 

10 YRS PLUS 

6186.0 

80185.0650 

-7829,7 

23764.1310 

- 1798 , 5 

iO YRS PLUS 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


W CLE = °- 000478 LBS/SEC/BLADE (0.0908$ OF HOT GAS FLOW) 
W CAp = 0.000712 LBS/SEC/BLADE (0. 1 35% OF HOT GAS FLOW) 

W CA$ = 0.001 1103 LBS/SEC/BLADE (0.211$ OF HOT GAS FLOW) 
W CTE = 0.0008 LBS/SEC/BLADE (0. 152$ OF HOT GAS FLOW) 
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TABLE M-58 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.0 INCH CHORD 
TIP SECTION, CONDITION 2C 


ELEMENT NO. 


TEMP£»ATURE 


STRESS 


LEADING EDGE W 
PRESSURE SIDE W 
SUCTION SIDE W 
TRAILING EDGE W 


CLE 

CAP 

CAS 

CTE 


LlEE(mS) 

„ 7637,9*96 

1440.115ft 
10 YR$ PLUS 

750*9 , 4*60 

6448,0*82 
3340.8*39 

494,1861 

342.2C6n 
82,G?86 
.. 76.8116 

9 9 . 5? 35 
91.3683 
__ 331,0077 
2 4 , 9 ” 6 6 
864.3^03 
566.1162 
277,0358 
167.3*76 
67,6961 
65,5454 
2792,0018 
2091 , 3350 
10 YPS PLUS 
10 YPS PLUS 
10 YP$ PLUS 
1576.4428 
10 YPS PLUS 
22742.5370 
' 10 YPS PLUS 
10 YPS PLUS 
10 YPS PLUS 
10 YPS PLUS 
10 YQS PLUS 
10 YPS PLUS 
3724.3744 
1372,8499 
_10 fPS PLUS 
153,4681 
10 YPS PLUS 
_ 33875,0000 
'63142.3640 
8880.1636 
5842.0693 
1814.1071 
546.5805 
297,4204 
88,7500 
78.6172 
3953,9405 
2156. 7C15 
10 YRS PLUS 
10 YPS PLUS 
10 YPS PLUS 
2404,2534 
10 YPS PLUS 
27185.9760 

0.000416 LBS/SEC/BLADE (0.0791$ OF HOT GAS FLOW) 
0.0005749 LBS/SEC/BLADE (0.109$ OF HOT GAS FLOW) 
0.0011236 LBS/SEC/BLADE (0.214$ OF HOT GAS FLOW) 
0.00092 LBS/SEC/BLADE (0. 175$ OF HOT GAS FLOW) 


1 

1774.0 

_ 10147.0 

2 

1751.0 

17107.2 

3 

1805.0 

1787,2 

4 

17 * 8,0 

6456,2 

5 

1776.0 

10524,5 

6 

1765.0 

13427,5 

7 

1736.0 

21043,3 

8 

17 ? 5 . 0 

24916,0 

9 

16 * 0 . Q 

3694 ( 1.0 

10 

1674.0 

37928,0 

11 

1686,0 

35339,6 

12 

1679.0 

36538,2 

13 

1716.0 

26107.2 

14 

I 7 n 7.0 

28422.2 

15 

1739.0 

19657,7 

16 

1729,0 

21995.6 

17 

1721.0 

26406,4 

18 

1707.0 

30455,3 

19 

1681.0 

37744.3 

20 

1677.0 

38346.7 

21 

1772.0 

13457,6 

22 

17 * 6,0 

14016,5 

23 

1020.0 

- 2691.6 

24 

1021.0 

- 959.1 

25 

1006.0 

5584,1 

’ 26 

1774.0 

"" 15096.1 

27 

1627,0 

108.7 

28 

1803.0 

7581,9 

29 

1800.0 

- 1963.1 

30 

1791.0 

3227,7 

31 

1802.0 

■ 2 l 9 1 , 5 

32 

1791 .Q 

1463,0 

33 

1784,0 

1543,4 

34 

1770.0 

6140,9 

35 

1731,0 

15680.6 

36 

1720.0 

19576.4 

37 

1 7 A 4 , 0 

3619.5 

38 

1051,0 

“ 16865 , 1 

39 

1759.0 

4439,3 

40 

1746.0 

8997,5 

41 

1 750 * 0 

8019,0 

42 

1737.0 

12540,7 

43 

1736.0 

13910.2 

_ 

“ 1723.0 ; 

r 10497.0 ‘ 

45 

17 () 9 , 0 

24404,6 

46 

1697.0 

28030,8 

47 

1674,0 

37240,4 

48 

1669,0 

38379,6 

49 

1761.0 

13206,2 

5 o 

1755.0 

' 15550,6 

51 

1014.0 

1182.6 

52 

1000.0 

1462,6 

53 

1804.0 

4249,6 

54 

1775.0 

13699,6 

55 

1824,0 

- 381,3 

' 56 " 

1801.0 

7404.0 
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FIGURE M-IO. SCHEME B-5 FI LM- CON VECTION COOLED FABRICATED IMPINGEMENT TUBE BLADE 
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TABLE M-59 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD. 

HUB SECTION, 22857 RPM, TIT = 2320°F, 

SrJ = ?;2 3 I 28 LBS/S EC/BLADE (4.76$ OF HOT GAS FLOW) 
TCA = 1 200 °F, PTOT = 150 PSIA 

CONDITIONS I AND IA 


-'•“tT '10. 

rr.HPLiiATu^E 

STRESS 

LirE(HPS) 

1 

1 7 1 4 , n 

-13618.? 

11184.5499 

? 

1636. 

1 ‘352 2.3 

lu Y r 'S PtU5 

3 

1 7 r , 3 . C 

-106Bi,n 

38960. 3r80 

4 

1 6 *i 7 . 0 

6362.7 

in Y^S PLUS 

5 

1 ft ft 1 , \ 

2354.? 

in vr3 S plus 

6 

16v3, t 

14574,4 

1 1 v fv 5 p| us 

7 

16 :9.,i 

19061.0 

, 8571.7070 

rt 

l bftH . ; 

31246,7 

4 ft 8 7 . 0375 

y 

1547. J 

36952.3 

2317,3960 

10 

I5j8. 

45583 . [ 

99 5, 6ft 8 1 

11 

U ft?. 0 

33442.7 

3585, 7005 

12 

1 5^4 , J 

4455^,7 

1/09. 1 64 1 

13 

157/.; 

2 9 2 ri 1 .9 

5677, 5990 

14 

1517.0 

41049,6 

1264.0058 

15 

1**6. r, 

26460 , 9 

8273.4066 

16 

15*15. r, 

3H462. 7 

1744.1365 

13 

15 r *2.y 

?39rt9 . 9 

^ 2 L 9 8 . 2 0 5 9 

1? 

15-5, ! 

34816.2 

3010.5908 

19 

15. : /.u 

24373,5 

12736.7923 

2'1 

155 7. •] 

33085,0 

4 192. 8260 

2 1 

1563, (i 

29642.0 

7653.8235 

22 

1542. g 

3575a,? 

3463.1618 

2 3 

1501 , 

V0411.5 

29311,1700 

24 

15-2. u 

23167 , 4 

l 9oi5. 273P 

2b 

15*5.0 

25803.3 

16960.8030 

26 

1 535 » u 

34146.4 

6017.2681 

27 

1593,? 

16712.7 

10 YPS PIUS 

28 

1 5 7 1 • u 

22781.4 

28029. 069C 

2 < 

i 7 t 7.7 

-1376." ,9 

9690 , OftCl 

3 : ) 

1 6 ft r 1 « ? 

5654,8 

10 Y?S PIUS 

3 1 

16Q3, n 

-5092.3 

10 vr>s PLUS 

32 

1 6 *'5 . y 

6 3 n u , 5 

10 YPS PLUS 

33 

1614.0 

20922.3 

13169.9763 

34 

1574 , n 

31974,9 

3399.0794 

35 

1572.0 

34627.7 

1996.6009 

3^ 

15*3.? 

4 1855 , H 

957.2901 

37 

1610. C 

25672,4 

5188.3552 

3rt 

1570.0 

36189.5 

1490.7921 

39 

1638.3 

17612.6 

21442. 5nm 

40 

15^4. J 

30337.0 

2855. 115? 

4i 

1645.0 

14617,7 

48991.9220 

42 

159 9.(j 

28 23L . 5 

3979. 0978 

43 

1643. 0 

1 3 4 7 fc ‘ , i 

76203,4980 

4 4 

16^2.0 

25569. 7 

6557 , 5081 

4b 

1625.0 

16761.Q 

40665.9740 

4 6 

1 5 9 2 * 9 

26224,3 

7424 . 7606 

47 

157':, c 

3 it 0 7 6 , 3 

5752.2925 

48 

1546.0 

36l$2.5 

2& 39 , 6224 

49 

1599.0 

i960?. 8 

32239.8700 

50 

159 3.Q 

21660.2 

21165.6500 

5l 

156 4,0 

26883,8 

13723.0815 

5L 

1 5 M . 

35484,6 

4969, 1968 

53 

159'),; 

1 7 9 o 3 , 0 

702C6 . 3 7?n 

34 

1567,3 

24073,0 

23538 , 0030 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


W CLE = 0.00306 LBS/SEC/BLADE (0.391 $ OF HOT GAS FLOW) 
W CAP = °* 00392 LBS/SEC/BLADE (0.501$ OF HOT GAS FLOW) 
W CAS = ° .00585 LBS/SEC/BLADE (0.747$ OF HOT GAS FLOW) 
W CTE = °* 0019 LBS/S EC/BLADE (0.243$ OF HOT GAS FLOW) 
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CREEP STRAIN VARIATION WITH TIME FOR THE CRITICAL ELEMENTS AT THE ROOT SECTIO 
INCH CHORD SCHEME B- 5 BLADE. 


TABLE M-60 


SCHEME B-5 FILM CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD, 
MEAN SECTION, CONDITIONS I AND IA 


EJLE'iCNT mo. 

TrW'Efi ATONE 

STRESS 

LlFEC^S) 

J. 

176b. i 

-13ft 15.2 

2951.241^ 


1 7,'i 3,0 

5805 , 7 

11 V *?S FLU- 

3 

1779.0 

-17765,5 

599,6737 

4 

1737.0 

- 4 ft 5 ft , 3 

1C vrs p; g<; 

5 

1 737.0 

-46T4 , 7 

10 YWS PLL'* 

<5 

1 7 h , j 

4834.2 

10 Y^S vnr 

7 

1601, M 

145,96. 7 

19543. 025" 

A 

1656.0 

23058,6 

2754 » 43 4 ^ 

9 

16 1 1 . 

39471.0 

254.734c 

10 

1 5 9 4 . j 

45605.7 

139.8466 

11 

16 '>5, 3 

37736.1 

261.6279 

12 

16:’5. J 

4532-,. 5 

111.6119 

13 

1 6 i' ' . 

39507,4 

612. ICC* 

14 

1633.0 

379Q3.5 

207,2129 

lb 

167C.0 

25473.6 

1161. 9:tP 

16 

16^9,0 

33309.2 

372.6824 

17 

1 1) 9 A , 0 

17459 . 4 

5256 . *9 <3 

1H 

1672.0 

25606.8 

1 0 7 4 . V " 1 * 

19 

17- .1 . J 

14346,3 

12277,9293 

20 

1676,0 

22543,6 

1760. 9569 

21 

I4i2.0 

1 fl 6 6 2 , 9 

<765.316- 

2? 

1 6 c 6 . 0 

27924.7 

982.215" 

23 

17-il.O 

10437,8 

43753 . £" 3: 

24 

1691.0 

14392.7 

15647 ,4617 

2S 

16-2.0 

13912.1 

23197.953' 

26 

1641.0 

277C1.4 

1503 . 314* 

27 

17, ',6.0 

4424,6 

1C YPS PLU C 

2* 

16*0.0 

13006. 1 

33043. 7-6: 

29 

1 7* r >. C 

-17368,0 

591.2432 

yj 

l7<.s.O 

-5101,6 

10 Y'^s PlU? 

31 

17-9. i 

- 9 9 6 9 . n 

9?* 4 . 4 36 7 

32 

1741.J 

-1940.5 

1C YP5 RlUF 

33 

1733.0 

3845,9 

10 vp S P L U 5 

34 

17)5.0 

11733,5 

2616C.C19- 

3b 

1 6 •’» 6 « 0 

23099,5 

12P4.2455 

36 

1666.0 

26995,7 

6 1 0 . P n 4 7 

3 7 

1731-0 

14545.7 

5384,6444 

3fl 

l7 r 5 . 0 ~ 

21862,5 

1 C 4 0 . 1 ft 4 9 

39 

1759.0 

8297,5 

40^83 . 149: 

40 

1734,0 

15109, ft 

4161,4352 

41 

17 <?.) ~ 

7285.1 

79663.4*2' 

42 

1737. } 

13861. ft 

5788.548? 

43 

1757.0 

6845.9 

1C yrs d lU^ 

44 

1731.0 

13969.5 

6493. C315 

4b 

1743. u 

8498.7 

53:00.1660 

46 

1 7 l ft . Q 

15267,5 

5893.374? 

47 

1696.0 

19132.6 

2735.7329 

4 5 

1 669 . C 

27423.5 

790.0503 

49 

1716.0 

9558,9 

4 A 3 70 . b47' 

50 

I7i.5.[l 

12207.4 

22386.319c 

51 

16'iQ.O 

17265.2 

A Ol 5 , 36 8 7 

52 

1 6 * r . c 

29286. ft 

r;99.l95s 

53 

17 b . ) 

6763.7 

ic 5 plus 

54 

1675.0 

1563^,1 

15694 . 7444 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


W CLE = °* 002236 LBS/SEC/BLADE (0.286# OF HOT GAS FLOW) 
W CAp = 0.002965 LBS/SEC/BLADE (0.379# OF HOT GAS FLOW) 
W CAS = °* 00443 8 LBS/SEC/BLADE (0.567# OF HOT GAS FLOW) 
W CTE = 0.0019 LBS/SEC/BLADE (0.243# OF HOT GAS FLOW) 




TABLE M— 6 1 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD, 
TIP SECTION, CONDITIONS I AND IA 


f.LEHENT 'JO. TEMPEr.iTU^E 


1 

1738.0 

2 

16H9,Q 

3 

1776.0 

4 

1757,0 

5 

17*8.0 

6 

1754,0 

7 

1751,0 

a 

1736,0 

9 

1627,0 

in 

1621.0 

u 

1635.0 

12 

1628.0 

13 

1674.0 

1* 

1666.0 

15 

1 7 n 4 . f) 

1 ft 

1695. 0 

17 

1742,0 

1* 

1733.0 

19 

1 7 53.0 

20 

1744.0 

21 

1737.0 

2? 

1725*0 

23 

1/47.0 

24 

1 7 4 { 1 . 0 

25 

172V, 0 

26 

16 >8.0 

27 

1750.0 

2* 

1722.0 

29 

1778.) 

30 

17 59,..) 

31 

1762. n 

32 

1749.0 

33 

1776,0 

34 

1759,0 

35 

1713.5 

36 

1704. i 

3? 

1 7M , 0 

38 

1750.0 

39 

1783.0 

40 

1772.0 

41 

1783.0 

42 

1772.0 

43 

1786,0 

44 

1776.0 

45 

1780.0 

46 

1770.0 

47 

1740. J 

48 

1726.0 

49 

1738.0 

50 

1750.0 

51 

1725.0 

52 

1659.0 

53 

1746,0 

54 

1721.0 


STRESS 

IJFE(HRS) 

7353.2 

10 VPS PLUS 

16840.9 

7325.5502 

-11297.7 

5041,3358 

-5066.0 

10 YPS PLJfl 

-8299, g 

32383.1230 

-3772,7 

10 YRS PLUS 

-1639.7 

10 YRS PLUS 

3328. 8 

10 YPS PI. US 

41338,4 

123.584:1 

43590.2 

99 . 7 t5i> 

42343.1 

86, 709n 

4398 ^ , 2 

75.94U 

34034,9 

174.0^33 

37243,9 

107.2597 

25849,1 

466.649} 

29271,4 

284,7145 

14150.5 

4656,7733 

17491.1 

1969.5729 

10296.1 

12268.2^04 

11557,4 

10239,0 -'93 

14696.3 

4417, 3?85 

18992,5 

.1469,8*37 

10393.5 

13823,7145 

13116,9 

6836,2* 00 

15137,9 

4668.9*82 

29206,7 

341. 5‘ 41 

7738,7 

77714,9070 

17159.0 

2876. 4. 72 

-7907,7 

33526.6; 00 

-2426,5 

10 YRS PLUS 

162,« 

10 YPS PLUS 

3654,6 

10 YRS PLUS 

-1016,9 

10 YPS PI. US 

3851.3 

10 YRS PI. US 

23574,7 

60 1 , O' 7 4 

26019.9 

450 . 4 ?1 4 

15361,7 

1981.7725 

18409,8 

969,8 >37 

11744.2 

3690, 1 1/9 

14879,6 

1774 . t >f 6 

12988,2 

2486.7124 

15774.1 

1333. 9iM 

11328,4 

3915. 5^2 

13992,5 

2138, l>f3 

11544.8 

4227.8920 

14Q49.2 

2426,3162 

2170*., 8 

462,0714 

25579,5 

291.63^5 

13031.0 

4501.4653 

14870.2 

3032.1385 

20116,7 

1018.5006 

30609,2 

248,8155 

11467.0 

10026,7541 

18529,8 

1085.1453 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


W CLE = 0,00184 LBS/S EC/BLADE (0.235$ OF HOT GAS FLOW) 
W CAp = 0.002957 LBS/SEC/BLADE (0.378$ OF HOT GAS FLOW) 
W CA$ = 0.004435 LBS/SEC/BLADE (0.566$ OF HOT GAS FLOW) 
W CTE = 0.0017741 LBS/SEC/BLADE (0.227$ OF HOT GAS FLOW) 
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TABLE M-62 


SCHEME B-5 FILM-CONVECtlON COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD, 

HUB SECTION, 24058 RPM, TIT = 2620°F, 

WCA = 0.04118 LB/SEC/BLADE = (5.56 PERCENT OF HOT GAS FLOW) 

TCA = 900°F, PTOT = 150 PSIA 

CONDITION 2 

ele>xnt'kio7 tknpf»atu»e stress * UreTHRS) 


1 .1742.0 -319*7.0. 54,3228 

2 1607, Q 2146,2 10 Y*<S PIUS 

3 1725.0 -31800,6 83,3095 

A 16?5.0 .-37Q7, R 10 PLUS 

if 1654,3 **i?7ir,3 72946. B6 qo 


6 15*5, C 8524,8 10 YRS PLUS 

7 1 570 i Q 12906,2 10 YRS ?IU$_ 

B 1495,0 3410'/, 2 1*16*5.5730 


9 

1404 ,0 

45179,9 

6277.1343 

10 

1< "3.0 

... 59890,1 

2015,158] 

11 

1432,0 

38984,8 

8774,1174 

12 

1415,0 

58033,9 

1989,3471 

13 

_ ..1&10..0 

31630,4 

2}37,.090P 

14 

1439.Q 

52016,9 

2900,6579 

15 

3526,0 

26989,3 

30611.2840 

16 

1453,0 

47875,0 

4035.7397 

17 

1537, 0 

22830. <> 

7227C.99"io 

IB 

1471 ,0 

41752,1 

7008,8779 

19 _ _ 

-J, 5 27,0 

24032,0 

73520,6380 

20 

1474,0 

39121,3 

10673,0973 

21 

1,87.0 

32739,8 

32006,9590 

22 

1448,0 

43795.8 

9501.3243 

23 

i5i7,o 

16820,7 

10 Y-:$ PLUS 

24 

1522,0 

21370,9 

10 Y'-'S PLUS 

25 

• 1467,0 

327U t fl 

58011.0440 

26 

1 4 1 7 , J 

46^37,7 

i 53 j. v , 3 i 92 

27 

1506.0 

19947,2 

10 YR$ PLUS 

?e 

1468 , 0 

30181,7 

10 YRS PLUS 

29 

1 74 6 , o 

- 3 1 6 i 1 , 9 

53.5399 

30 

1646,0 

-6797.9 

10 YPS PLUS 

31 

1 7 02 , 0 

-23706,6 

847.1C73 

' 32 

1634,0 

-3243,2 

10 VPS PLUS 

33 

1563.0 

20426,3 

63595,2320 

34 

1491,0 

39021,4 

67*6,7461 

35 

14 P.9,0 

43296;T 

3239,7350 

36 

1439,0 

55450,7 

1590.3877 

37 

1558,0 

28233,0 

11982,3031 

30 

1,89.0 

" 4 5 366, 4 

?272.6l0l 

39 

1609,0 

15648,2 

io yrs plus 

40 

1532.0 

35393,2 

,935.5,12 

4i 

1621.0 

“ ' 10836 5 

Id YRS PLUS 

42 

1542.0 

31725,3 

8545.9581 

43 

1620j.0 

0 4 36 l 4 

10 YRS Pi. US 

44 

1548,0 

27303. , 8 

1 9 1 1 9 , 8 7 5 0 

45 

1592,0 

13026.8 

10 YPS PLUS 

46 

1534,0 

27698 ,6 

26365,0340 

"47 

1501.0" 

" 33.124,7* 

i9640,35d'd 

4 fl 

1457,0 

44042,4 

7023,6186 

49 

1553,0 

14804,3 

10 YRS PLUS 

5o 

1535, 0 

"*18339,0" 

10 YRS PLUS 

51 

1474,0 

32337,6 

51470,0680 

52 

1 4 \ 6 , 0 

46989,5 

13801,7617 

53 

1505,0 

~ 21060,9 

10 YPS'PLUS 

54 

1466,0 

31100,3 

86957,0130 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


W CLE = °* 00338 LB / SEC/BLADE (0- 4 56 PERCENT OF HOT GAS FLOW) 
W CAp = 0.004332 LB/SEC/BLADE (0.585 PERCENT OF HOT GAS FLOW) 
W CAS = °- 006463 LB/SEC/BLADE (0.873 PERCENT OF HOT GAS FLOW) 
W - 0.0021 LB/SEC/BLADE (0.284 PERCENT OF HOT GAS FLOW) 

L I L 
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TABLE M-63 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD, 
EDITION 2 


MEAN 

SECTION, 

” eleVent^ToV 

temperati, 

_i 

1770.1 

2 

1664 .( 

3 

1793. ( 

4 

. 17?!M 

5 

1725.' 

6 

1675. ( 

7 

1*30. ■ 

6 

1595.! 

9 

1515. { 

10 

1487 , ' 

ii 

1541. i 

12 

l5r>7 , l 

13 __ 

.1588 j! 

14 

1554.1 

15 

1615.^ 

16 

1580.! 

17 

1655,1 

IB 

1618,! 

J,? ... 

J666, 

20 

1628 , 

21 

1635, 

22 

1592. 

' 23 

1674 . 

24 

1658. 

25 

1625. 

26 

- - 1556 , 

27 

1658, 

28 

1614, 

2* 

1600, 

30 

1 7?9 , 

31 

1773. 

32 

l725. 

33 

1 7 18 . 

34 

1669 , 

35 

1632'. 

36 

1600. 

37 

1708. 

38 

1666, 

39 

1756. 

40 

1 7 1 4 , 




42 

1720, 

43 

1755, 

44“ 

* 1713, 

45 

1735, 

46 

1692. 

47 

1663; 

46 

1610. 

49 

1699. 


STRESS 


UFE<HR5> 


51 

52 

53 

54 


LEADING 

EDGE 

W CLE 

PRESSURE 

SIDE 

W CAP 

SUCTION 

SIDE 

W CAS 

TRAILING 

EDGE 

W CTE 


. 0 ■ 

-274 48,3 ... . 

72.1*01 

.0 

-IDfi.l 

10 YRS PLUS 

.0 

-27796,2 

40 . 2904 

, Q . 

-18003,6 

„2i83 t 8H4 


-18397,6 

1784 .1406 

.0 

-2425,6 

10 YRS PLUS 

, 1 

11179,5 

10 YRS PLUS... 

, 0 

25511 , 6 

8005 , ICO 7 

.0 

50724,* 

452,5247 

.0 

57337,5 

308,3133 

*0 

4ft43?,7 

336.7973 

.0 

56244,6 

219,2249 

jQ 

JJ8722,7.__ _ 

535,6^62.. 

,0 

49620,7 

197,8901 

.0 

31494,0 

1292,3089 

.0 

43603,5 

275,3905 

,0 

1832B.0 

i C"7 4 3 , 54 7 4 

.0 

31989,2 

1075.8687 

,Q 

13482,4 

40360,2160 

, o 

27017, a 

2427,2201 

,0 

20536.1 

8605,8724 

.0 

35458.9 

986.9867 

.0 

4000.9 

10 YRS PLUS 

.0 

11074,0 

10 YRS PLUS 

.0 

15937 , 5 

53665, 4 8 9 Q 

.0 

57116,3 

1757’, 2062 

,0 

2381,6 

ID YRS PLUS 

.0 

16884,3 

52647,2790 

70~ 

-26772,1 

42.1167 

. 0 

-17533,8 

2142.4910 

, , o 

-24337,0 

126 . C"4 9 

;o 

- 12103; 5 

13^^6734 6 ^ 

'.0 

-4390,6 

10 YRS PLUS 

,0 

93*2.1 

10 YRS PI. US 

rro 

~30 u7 T3“ 

1126,8771 

1.0 

39483.4 

334.6282 

‘.0 

15750.9 

6472 . 8?76 

',0 

27560 , 9 

“825,3712 

1,0 

5109,2 

10 YRS PLUS 


16556,5 

4274,C*&3 

so 

3320,8 

PLUS 

1,0 

14333,0 

7604,2939 

so 

2342.4 

10 YRS PLUS 

l'.T“ 

" ' 13733,6 

11049,3895 

;,o 

4188,2 

1C YRS PLUS 

so 

15833 , 1 

9469,3673 

so 

21038,6 

3532 ,1229 

).0 

36272,4 

522,1917 

so 

33*4,1 

10 YRS PLUS 

. , 0 

“'7629,0 

1C YRS PLUS 

L.O 

21B23.8 

8908. 8895 

L.Q 

39799.3 

1019.7163 

>;o” 

6752,6 

1C YRS PLUS 

so 

20A7l,7 

16174,3620 

)247 

LB/SEC/BLADE 

(0.333 PERCENT 


0.003276 LB/SEC/BLADE (0.442 PERCENT OF HOT GAS FLOW) 
0.004903 LB/SEC/BLADE (0.662 PERCENT OF HOT GAS FLOW) 
0.0021 LB/SEC/BLADE (0.284 PERCENT OF HOT GAS FLOW) 
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TABLE M-64 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD, 
TIP SECTION, CONDITION 2 


"eleme"*n t So* 

T t MP£R A T JRE 

""stress 

L l"PE (HRS) 


1602,0 

_ 2*70.2 

10 YRS PLUS 

? 

1632.0 

18706,6 

17354, 8210 

3 

3 775.0 

-24270,5 

122,0130 . 

4 

1744.Q 

-J708B.8 

I7i6,;67i 

5 

1762,0 

-22246,3 

247, f 882 

6 

1739.0 

-15036,7 

3765,3361 

7 

..... .. .17*1.0 ... ._ 

"1367 g ,7 

5574,5934 

e 

1715,0 

-5267,7 

1C YRS PLUS 

9 

157S.0 

54047,1 

184,1513 

10. 

1518.0 

56038,8 

I7.C , 5950 

11 

1545, 0 

54406,7 

112,3018 

12 

1533.0 

56727,1 

103.3562 

13 

1610,0 

45305,0. 

98,9795 

14 

1596,0 

48461,9 

83,6900 

15 

1657.0 

32634,7 

353,2552 

16 

1643, Q 

37995,4 

159,1445 

17 

1 7 1 9 • 0 

. 13385.6 

10626.9328 

lfl 

1704.Q 

18930,9 

2517.0648 

19 

1726.0 

6675,6 

10 YR$ PLUS 

20 

1723,0 

8801,4 

71151,6160 

21 

1713, 0 

13364,4 

' 12466,9798 

22 

1694.0 

20175, n 

2142, 9T05 

23 

1740,0 

2974,4 
1 « 1 

10 YRS PLUS 

4 r vhr n, ur 

L. -» 

25 

x. f i. > ,0 
1688.0 

/ X | 

1760?,? 

4. V I <\ %J , V v > 

5338,4051 

26 

1620.0 

40928,0 

156,6467 

27 

1718,0 

6735,5 

1C YRS PLUS 

2* 

' 1671.0 

22592,9 

2077,7969 

” 

1 7 7~B » 0 

-21297,9 

206,7558 

30 

1746,0 

-12411,6 

7392,2399 

31 

1750.0 

-7974,0 

65204 , 9530 

- 3 >, 

i'}?8.0 

-2120,3 

10 YRS PLUS 

33 

1778,0 

-11314,2 

4776,1565 

34 

1749,0 

-3237,7 

10 YRS PLUS 

35” ~ 

1562.0 

* ‘ 5255~9 , 3” 

3l6,9?48 

36 

16*7.0 

36660,8 

191,5374 

37 

17**. 0 

17626,1 

1442,7184 

3^ 

1725.0 

22984,8 

508.6253 

39 

1782,0 

10796,7 

5107.2159 

40 

1765.0 

15626,1 

1653,6092 

" 4i - 

l76~4 , 0 

12003,4 

3317,7739 

42 

1766,0 

16587,6 

1187.1401 

43 

1791,0 

8546 j 4 

15204,8534 

44 

1773.0 

" 13397,2 

2778,2822 

45 

1783.0 

8253,8 

22961,9670 

46 

1765,0 

12844,6 

4 025 ,5855 

- 47 

l7?0 . 0 

24002,2 

465,1528 

4 A 

1698,0 

300«6,7 

223,6753 

49 

1758.0 

7128,5 

10 YRS PLUS 

’ 50 

1746,0 

9764,8 

19166,1690 

51 

1681,0 

25878,1 

812,6062 

52 

1621.0 

43423,8 

102.412? 

53 

1712,0 

~ 12651 , 9 

” 16152,6684 

54 

1670.0 

24630,7 

1337,5248 


Leading edge 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


W CLE = °- 00203 LB/SEC/BLADE (0.274 PERCENT OF HOT GAS FLOW) 
W CAP = °- 003267 LB/SEC/BLADE (0.441 PERCENT OF HOT GAS FLOW) 
W CAS = °‘ 0049 LB/SEC/BLADE (0.662 PERCENT OF HOT GAS FLOW) 
W CTE = °- 00196 LB/SEC/BLADE (0.265 PERCENT OF HOT GAS FLOW) 
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TABLE M-65 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD, 

HUB SECTION, 25203 RPM, TIT = 2920°F, 

WCA = 0.04665 LB/SEC/BLADE (6. 6 1 PERCENT OF HOT GAS FLOW) 
TCA = 600°F, PTOT = 150 PSIA 
CONDITION 3 

"’CLEii^NT NO, TEMPERATURE""' . STRESS LIFEThRS) 


X 3,755,0 

2 1555.0 

3 ■ 173C.U 

4 15*0.0 

5*' 1630.0 

6 1525,0 

7 _ 31517,0 

e i4n4,o 

9 1340.0 


-27750,0 12,6110 

-622*. 2 10 YRS PLUS 

-36931,9 17,2396 

r 1,51 95 1 5 ___ 10 YRS PLUS 

-29433,7 1372,8620 

456,6 10 YRS PLUS 

3462,1 __ 10 YR$ PLUS 

34511 ,4 ' 10 YRS PLUS 

52205,2 54630,6810 


ID 

12*5.0 . .. 

?Z67j.,3 

10572,5543 

11 

1363.0 

43375 , 2 

71867,4630 

12 

1252.0 

71282,9 

8182.8343 

13 

1425,0 

_3338l , 3 

10 V RS PLUS 

14 

1319.0 

63571,6 

12174.5726 

15 

1450.0 

27213,3 

10 YRS PLUS 

16 

1340,0 

58 l55 , 0 

18186,0420 

17 

1466,0 

22104,4 

10 YRS PiUS 

16 

1367.0 

49832,7 

36451,9140 

19 

. ... 1453, Q . 

24125,5 

10 YRS PLUS 

2D 

1373.0 

46362.8 

5699Q.709Q 

21 

1395.0 

37147.3 

10 YRS PLUS 

22 

1339.Q 

52947,2 

49314,3810 

23 

1481.0 

riei*,? 

10 YRS PLUS 

24 

1460.0 

l8l36,l 

10 YRS PLUS 

25 

1376,0 

35359,5 

10 YRS PLUS 

26 

1300,0 

56515,9 

10 YRS PLUS 

27 

1425.0 

20292,9 

10 YRS PLUS 

2B 

1367,0 

35492.4 

10 YRS PLUS 

”29' 

1757,0 

-37331, fl 

13,1355 

30 

1607,0 

-21171.2 

14911,4814 

31 

1690,0 

-37412,5 

58,7828 

32 

1587,0 

-12905,5 

10 YRS PLUS 

33 

1488.0 

18044,4 

10 YRS PLUS 

34 

1377.0 

46208,5 

51770,6220 

— ->5 

138 6 , 6 

49423,3 

21931,7960 

36 

1310.0 

68461,3 

6039,2825 

37 

1485 , Q 

29184,2 

77183,3950 

38 

1382,0 

54368,4 

10071,2512 

39 

1559,0 

12690,9 

10 YRS PLUS 

40 

1445,0 

40985,0 

16962.3470 

41 

1579,0 

' *015,2 

iO 'YRS "PLUS 

42 

1462,0 

36227,9 

29626.1300 

43 

1580,0 

_ .3875, 4 

4Q YRS PLUS 

4 4 

1473,0 

30510,4 

80987.0850 

45 

1542.0 

9716,7 

10 YRS PLUS 

46 

1455.Q 

3 1 3 1 8 , 1 

10 YRS PLUS 

47 

1417,0' 

' 37419.5 

86048.8900 

46 

1353,0 

53104,2 

30884.1280 

49 

1504.Q 

9.1,87 1 1 

10 YRS PLUS 

' 50 

1481,0 

14514,9 

10 YRS PLUS 

51 

1384.0 

36097.8 

10 YRS PLUS 

52 

129 7 , 0 

58150,5 

71421,3250 

53 

"* ” 1415, 0 

24254,5 

10 YRS PLUS 

54 

1357.0 

38729,7 

10 YRS PLUS 


LEADING EDGE W CLE = 0.00383 LB/SEC/BLADE (0.543 PERCENT OF HOT GAS FLOW) 

PRESSURE SIDE W CAp = 0.004907 LB/SEC/BLADE (0.696 PERCENT OF HOT GAS FLOW) 

SUCTION SIDE W CA$ = 0.007321 LB/SEC/BLADE (1.038 PERCENT OF HOT GAS FLOW) 

TRAILING EDGE W rTF = 0.002379 LB/SEC/BLADE (0.337 PERCENT OF HOT GAS FLOW) 

L I L 
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TABLE M-66 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD, 
MEAN SECTION, CONDITION 3 


ELEMENT NO, 

Tr;iPE»ATur<E 

STRESS ‘ 

LlFECHftS) ' 

1 

1731.0 

-35292,6 

22.6651 

2 

1557.0 

-5497,0 

10 Y r 5 PLUS 

3 

1765,0 

-33850,9 

14,3547 

4 

16-C.O 

- 3 0 7 2 v , 4 

301.3545 

5 

16 °L) • 0 

-32779 , 4 

154,4080 

6 

1616,0 

t 9427,3 

10 YRS PLUS 

7 

1577,0 

4867,1 

10 YRS PLUS 

8 

1514.0 

23106,0 

1C YRS PLUS 

9 

1401*0 

58059 , 4 

2964,8061 

10 

13*0*0 

67985,6 

1471,6497 

11 

.1433.0 

56558,3 

1549.5185 

X? 

13-0*0 

677/6,7 

787,6531 

... 13 _ 

1459.0 . 

43734,2 

2273,1679 


1449 , 0 

58916,5 

655,7146 

15 

1538,0 

34R52.2 

4730.4857 

36 

14^6,0 

51326,7 

860,0101 

17 

1594 ,0 

19444 , 6 

37740,4830 

18 

1539, 0 

37022,0 

2829,3636 

39 

1610.0 

13186, 5 

10 YRS PLUS 

20 

1554,0 

30941,3 

7327.9169 

21 

1566,0 

21672,6 

38926.5300 

22 

14930 

<4113,6 

2523,, 7660 

23 

1634,0' 

-193.1, 1 

10 YRS PLUS 

2 h 

1 612 , 0 

665* f 9 

10 YRS PLUS 

25 

1539,0 

19690,5 

10 yrs Plus 

26 

14^0*0 

•ITRJO,', 

*5890.4924 

27 

1577,0 

5216,1 

10 YRS PLUS 

28 

1514.0 

23276,8 

10 YPS PLUS 

' " 29 

1789,0 

"-32636,3 

16.il 4 5” 

30 

1685,0 

-289Q9 , 8 

390,7658 

31 

1746,0 

-32108,5 

48.4000 

” " 32 ' 

1673,0 

"-19435,0' 

4655.2006 " 

33 

1661 , 0 

-7917,3 

10 YRS PLUS 

31 

1549,0 

12018,1 

10 YRS Pt US 

35" 

154570 

'36706, 4 

'2583.2225 " 

36 

1496.0 

46232.0 

1088,8247 

37 

1657.0 

17860,0 

11933.9140 

30 

1395,0 

35155,4 

976,1171 

39 

1727,0 

2554.7 

10 YRS PLUS 

10 

1667.0 

19020.4 

6236.6776 

41 

_ 1730/0 - 

-166,3 

1*0 YRS PLUS 

42 

1677,0 

15957,3 

13305. 8?3l 

43 

1729,0 

-1252,7 

10 YRS PLUS 

44 

16*8.0 

*15403,6” 

20376.0010 

45 

1704.0 

956,6 

10 YRS PLUS 

46 

1642.0 

1 7 8 0 r > « 5 

10055.2180 

47 

1609.0 

23189/5 

9124,0746 

40 

1545,0 

38663,4 

1660,1547 

49 

1670,0 

-4113,1 

io yrs plus 

50 

1646,0 

1378,9" 

10 yrs plus 

51 

' 1532,0 

26025,3 

25918,6770 

52 

1436,0 

51660,3 

3256,7914 

53' ’ 

1573.0 “ 

11115,1 

10 yr$ plus 

54 

15C3.0 

28677,0 

51242,9420 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


W CLE = °* 002798 
W CAp = 0.003711 

W CAS = 0> 005554 
W CT£ = 0.002379 


LB/SEC/BLADE 

LB/SEC/BLADE 

LB/SEC/BLADE 

LB/SEC/BLADE 


(0.397 PERCENT OF 
(0.526 PERCENT OF 
(0.788 PERCENT OF 
(0.337 PERCENT OF 


HOT GAS FLOW) 
HOT GAS FLOW) 
HOT GAS FLOW) 
HOT GAS FLOW) 
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TABLE M-67 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD, 
TIP SECTION, CONDITION 3 


element no, 


X 

2 

3 

4 
b 
ft 

7 

8 
9 

i<v 

u 

12 

13. 

14 

15 
18 
17 
t« 

. 19 
20 
21 
_22 

23 

24 
23 
2ft 
2? 
28 

29 

30 
_3l 

32 

33 
„34 

35 

36 

37 

38 

39 

40 


TEMPERATURE 

1619,0 ... 
1545. Q 


1745 

.1701 
1730 
1695 
.1713 
1674 
1404 
. 1 3 (' 9 » 0 

1479.0 

1411.0 

15 1 9.0 

1499.0 

1585.0 
. 1563., 0 

1670.0 

1649.0 

1697.0 

1675.0 

1666.0 
1639 


STRESS 

-2401 , 6 „ 

19177.0 
-32991 , 9 

...-26317,1 
-32017,9 
-23728,6 
-26717,3 
-15824,5 
64 479,2 

67463.4 

65111 . 5 

65703.5 
_532l7iQ_ 

57061 , 7 

38540.4 
__ 4 57 1 3 , 2 

13030,2 

20766.0 
3525,8 

" 6825,4 

11633.5 


1 1 PE ( HRS ) 

10 YRS PLUS .. 

10 YRS PLUS 
38,6624 

300,6480.. 

71,3115 
595.0465 
230,6058 
15128.727 0 
816.3761 

_ 705,2369... 
360 ■ 53.76 
300.0796 
267,4566 
235.3121 
601*9803 

300 . 1?02„ 

4?726. 5170 

5523.4219 

10_YPS PLUS.. 

10 YUS PLUS 
75875,2240 
6 2 9 3 . 3 3 7 7_ 


1720,0 

-7729,1 

10 YRS PLUS 

1703.0 

-1410,2 

ID YRS PLUS 

1615. C 

22556,8 

8918.3093 

1518 , 0 

51727,2 

353,0253 

1651.0 

9221 , 3 

10 YRS PLUS 

‘ 1503, n 

31352.2 

3069,4059 

"1751*0 

-29674,1 

70.829$ 

1704.0 

-21851,2 

1066.4723 

1708.0 

-15194.7 

7769,4257 

1675,0 

-6287,4 

10 YRS PLUS 

1756. C 

-22423.0 

274,2390 

1713,0 

- 1 C 4 8 4 t 6 __ 

32017.4720 

1580.0 

*42044,5 

355.4358 

1550.0 

47019,0 

274.8975 

1697.Q 

21426.6 

1386,2206 

r i67o,o 

" 29063,6 

543.4086 

1 1754,0 

10544,2 

11047,4852 

1 I7?9, 0 _ 

17736.4 

20 05.653 7 

. 17 58 ,'0' 

11844 i 9 

6586,2075 


42 

1732,0 

16568,3 

1422.6931 

43 

1769, 0 

6634,8 

10 ..YRS PLUS. 

44 

174 4,0 

13393.2 

5650*8300 

45 

1760,0 

5588,5 

10 YRS PLUS 

46 

1735.0 

11972.9 

11225. ,"119 

47 " 

1677,0 

26025,3 

869.6617 

46 

1646,0 

34565,3 

307.1429 

49 

_1747,Q 

-2.363, 

_ 10 Y9S PLUS 

50 

1731.0 

805,7 

10 YPS PLUS 

51 

1606 , 0 

33852,0 

977,1288 

52 

1570, Q 

53984 j 

■ 228.9415 

53 

1643,0 

17405,1 

20133,6230 

54 

1582.0 

34022,6 

1753.4259 


LEADING 

EDGE 

W CLE 

PRESSURE 

SIDE 

W CAP 

SUCTION 

SIDE 

W CAS 

TRAILING 

EDGE 

W CTE 


0.0023 LB/SEC/BLADE (0.326 PERCENT OF HOT GAS FLOW) 
0.0037 LB/SEC/BLADE (0.525 PERCENT OF HOT GAS FLOW) 
0.00555 LB/SEC/BLADE (0.787 PERCENT OF HOT GAS FLOW) 
0.00222 LB/SEC/BLADE (0.315 PERCENT OF HOT GAS FLOW) 
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TABLE M-68 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD, 

HUB SECTION, 23980 RPM, TIT = 2600°F, 

WCA = 0.12356 LB/SEC/BLADE = (5.54 PERCENT OF HOT GAS FLOW) 

TCA = 900°F, PTOT = 450 PSIA 

CONDITION 4 


ELEMENT’ no. 

TEMPERATURE 

STRESS 

’ LirE(HRS) 


1747.0 _ 

-36610.1 

18.9591 

2 

1523.0 

7364,3 

10 YRS PIUS 

3 

1727,0 

-37170,6 

26,4530 

4 

.1551.0 .... 

.. 5,9 

10 .YRS PLUS 

5 

16*2.0 

-36131.0 

92,6942 

6 

1577 ♦ 0 

5035,1 

10 YRS PL US 

7 

1 554,0 

1945,3 

10 Y !, S PLUS 

6 

13*4,0 

47799,5 

3l27i,9?60 

9 

1414,0 

41666,9 

36460. 4010 

. .10.,. 

... .. 13C2.0 .... 

70651,3 

4778,9392 

11 

14*4.0 

26949,6 

10 YRS PLUS 

12 

1335,0 

674Q4 . 6 

3473.2283 

13 ...... 

.. .1526 t D .... 

17838.1 

1C Y R S PLUS 

14 

1371,0 

60572,9 

4513,7567 

15 

1545,0 

14454,4 

10 YR5 PLUS 

16 

...13*6. Q 

5fi 1 £ 9 ,4 

4492.7602 

17 

1556.0 

11432,4 

10 VRS PLUS 

1? 

I4i4, 0 

51176,5 

6946,0127 

19 

1542,0 . 

15629,5 

10 VRS PLUS _ 

20 

1422.0 

48625, 1 

8646,8249 

21 

14*3,0 

30650,5 

57966,4150 

22 

1398.0 

53929.0 

6795.7507 

23 

1559,0 

6992,3 

10 YRS PLUS 

24 

1532,0 

17003,1 

1C YPS PLUS 

25 

14*2.0 

27717,1 

1C YPS PLUS 

26 

1375.0- 

56424,7 

8505.0053 

77 

1532.0 

12594,2 

10 Y^S PLUS 

2 8 

1444.0 

36195,9 

5C615.6140 

29" 

17«,0. 0 

-36270.2 

19.0057 

3C 

1573.0 

-5154,6 

1C YRS PLUS 

31 

174, ,0 

-35667,2 

24.5519 

32' 

1603.0 

- IG99675" 

”nrvps plus 

33 

1532.0 

12267,6 

10 YRS PLUS 

34 

1 3ft 7 , o 

55222,6 

13612,8940 

35 

1452.0 

38265,1 

"24653,0000 ' 

36 

1341,0 

66639,9 

3372.4330 

37 

J557.0 ..... 

16680,4 

ID YRS PLUS 

3& 

14^6,0 

55234', 3 

4252.3*93 

39 

1622.0 

2703.0 

10 YRS PLUS 

40 

1457 , 0 

46144,3 

4 G7o . 5l 16 

41 

1637.0 

-262,2 

10 YPS PLUS 

42 

1467,0 

45003,0 

4472.2153 

43 

1641.0 . 

-2354,0 

10 YRS PLU5 

44 

14*6.0 

38613,2 

8064,9671 

45 

1612,0 

4273,7 

10 YRS PLUS 

46 . 

14*3.0 

37986,7 

10732.6655 

47 

15l6,0 

26907,6' 

49717,6150 

4B 

1425.0 

50429.6 

5755.1856 

49 

1574,0 

.6359,0 

1C YRS PLUS 

50 

1546,0 

15151.5 

1C YRS PLUS 

51 

14*0,0 

30551,7 

65222.0530 

52 

1366.0 

59723,8 

6162.1390 

53 

’ 15:6.0 

17827,3 

{ 0 YRS PLUS 

54 

1432,0 

40040,9 

29398.5450 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


W CLE = 0,01014 LB/SEC/BLADE (0.454 PERCENT OF HOT GAS FLOW) 
W CAP = 0,013 LB/SEC/BLADE (0.583 PERCENT OF HOT GAS FLOW) 
W CAS = 0,0194 LB/SEC/BLADE (0.869 PERCENT OF HOT GAS FLOW) 
W CTE = °- 0063 LB/SEC/BLADE (0.282 PERCENT OF HOT GAS FLOW) 
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TABLE M-69 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD, 
MEAN SECTION, CONDITION 4 


~ rLEME NT 

MOT TEMPERATURE ' 

" STRESS"”" 

LI EEC HRS) 

i 

1745,0 .. . 

-24896, o 

28,Q864 

2 

1559,0 

721ft, 6 

10 YRS PLUS 

3 

1 78 0 • 0 

-33630,0 

16,7272 

A 

1648 , Q 

-18293 , o 

13061.3529 

5 

1731.0 

-33756,3 

48,5962 

6 

1620.0 

-7278,5 

10 YRS PLUS 

7 

1579 . n 

6130,3 

ID YRS PLUS 

8 

1474,0 

37237,3 

16527,2520 

9 

1455,0 

46097,5 

3667 ,8807 

10 

1388,0 

65232,4 

1114.9913 

11 

1516,0 

39495,6 

3026.1287 

12 

1435,0 

61235,7 

632,9208 

.13 

J. 58 0 * Q „ .. 

2&032j 0 

6695,0614 


1499.Q 

61737,5 

503,0702 

15 

1608.0 

23116,2 

9520.9098 

18 

1523. Q 

48777,3 

506.8756 

17 

1657.0 

9322,9 

10 YRS PLUS 

IS 

1571,0 

37483,8 

1091.2267 

19 

1672.Q 

4974,8 

10 YRS PLUS 

20 

1562. 0 

34421,8 

1606. 2*i8 

21 

1636,0 

14942,4 

56009,5900 

22 

1542,0 

44113,3 

- 674.4576 

23 

i 696 . 0 

-6323,7 

10 YRS PLUS 

2 A 

1672,0 

3320,8 

10 YRS PLUS 

25 

16J5U ,U 

11663, / 

10 V R5 PLUS 

26 

1 4 9 1 ♦ Q 

52103,5 

669,7731 

27 

1664.0 

-1268,6 

10 YRS PLUS 

28 

1565.0 

29135, 6 

8109,446? 

29" 

1 7 7 9 # 0 

-3309572 

' 19.0292 

30 

1647,0 

-15937,0 

29727.3650 

31 

1783.0 

-31450,1 

24,2269 

32 

1675.6 

- 1 6 9 9 o ,8 

5129,5770 

33 

16,7.0 

-3372,0 

10 YRS PLUS 

3 A 

1527,0 

29459,7 

21600.6090 

3jr 

1503.6 

26400.0" 

9085,0433 

36 

1 5r>6 , 0 

46431,1 

1191.3367 

37 

1693.0 

6885. 3 

10 YRS PLUS 

38" 

1572.6 

'36689; 5 

754,2545 

39 

1752.0 

-3396,6 

10 YRS PLUS 

40 

1655.0 

24820,7 

1944 .6070 

~ ' 41“ 

1760.0 

-2982,1 

TO YRS PLUS 

42 

1662.0 

24901,2 

1601,9044 

43 

1761.0 

-4675,9 

10 YRS PLUS 

“ " 44 

1665.0 

22995,0 

2221,1999 

45 

1747,0 

-3302,1 

10 YRS PLUS 

46 

1650. C 

24653,0 

2288.4084 

47 

1677.0 

13797,1 

~ 27485.0140' 

48 

1575.0 

4287Q.5 

352.6239 

49 

1722,0 

- 5 4 5 4_j 1 

10 YRS PLUS 

50 

1693 , C 

1622,6” 

10 YRS PLUS 

51 

16 1 9 , 0 

21110,9 

10955,6460 

52 

1484,0' 

56284,3 

400.1762 

53 

1658 iO 

4871,0 

10" YRS PLUS 

54 

1551,0 

35127,4 

3127,5854 


LEADING 

EDGE 

W CLE 

PRESSURE 

SIDE 

W CAP 

SUCTION 

SIDE 

W CAS 

TRAILING 

EDGE 

W CTE 


0.00741 LB/SEC/BLADE (0.332 PERCENT OF HOT GAS FLOW) 
0.009828 LB/SEC/BLADE (0.44 PERCENT OF HOT GAS FLOW) 
0.01471 LB/SEC/BLADE (0.659 PERCENT OF HOT GAS FLOW) 
0.0063 LB/SEC/BLADE (0.282 PERCENT OF HOT GAS FLOW) 
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TABLE M-70 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD, 
TIP SECTION, CONDITION 4 


ELEMENT 

;*JOt temperature 

STRESS 

LirE(HPS) 

. 1 

— 1 6 0 7 t 0 

3909,1 

10 YRS PLUS 

? 

1512.0 

30561,1 

25634,8030 

3 

1731.0 

-31511,4 

76,9783 

4 

1667,0 

-15000,2 .... 

23941,9320 

5 

1762.0 

-31455,4 

30.5420 

6 

1706*0 

-25299 , 0 

490.3348 

7 

1. 7 i 6 • g 

-25467,0 

378,5901 

ft 

16*1 * 0 

-5411,2 

10 Y^'S PLUS 

9 

1457 ,0 

55079,7 

093.7052 

: in 

1430*0 

61862,5 

646 , 6^09 

n 

1500.0 

54439,9 

358,2-62 

12 

H*9.0 

59950*7 

317.9805 

13 

1577,0 

40676,3 

400,1315 

14 

1544.0 

30776*0 

210,9085 

15 

1625.0 

30569,4 

1221,9314 

; 6 

15-4 9.0 

42496,9 

262 i ^ 4 06 

17 

1700. 0 

0996*5 

10 Y6$ plus 

16 

1664.0 

21253*7 

3290,2729 

19 

1721.0 

2931,5 

10 yps plus 

HO 

1684.0 

11912,3 

42758 . 6900 

21 

1709.0 

6752,2 

10 YRS PLUS 

22 

16*8. 0 

20552.4 

36.1.2.52 

23 

171)7.0 

-5487,4 

3730, .6350 

24 

1735.0 

-970,5 

JO YRS plus 

25 

1688,0 

12068,1 

36537,6070 

26 

1549,0 

52091,3 

130.5756 

?7 

l7?i ,n 

. 3149,6 

10 YRS Pi. us 

26 

1 6 1 5 . 0 

35730.6 

5l7,5?Bl 

29 

1730.0 

-27974,5 

162.5C74 

30 

1667.0 

-9403,5 

10 YRS PLUS 

31 

1727.0 

-20310,3 

774,7870 

>2 

1673.0' 

-54 96 *~4 

"10“ YRS“ PL US’ " - 

33 

1714,0 

-11232,9 

24419,1650 

34 

1643,0 

10102. 0 

10 YRS PLUS 

35 

1604,0 

33011,4 

1234,6352 

36 

1566,0 

42789,6 

450,0507 

37 

17Q8.0 

14586,4 

9486.6036 

36 

1662*0 

26462,2 " 

754,8543 

39 

1757,0 

6767*9 

10 YRS PLUS 

40 

1713.0 

20031,1 

1404,3735 

4 1 

1758.6 " 

"1 0263; 6 

16939'. 7556 

42 

1714.0 

22960,5 

665,9071 

43 

1778.0 

4348,9 

10 YRS PLUS 

44 

1735.0 

16831, 7 

'2322,7900 

45 

1774,0 

4010,5 

10 YRS PLUS 

46 

1731.0 

16195,1 

3151.1967 

47 

1721.6“ 

17430,5 

2698.5229 

48 

1675.0 

30967,2 

323.6532 

49 

1772,0 

~2l4fl,fl 

10 YRS PLUS 

1> 0 

1751.0 

2966,3 

"lti YRS PLUS 

51 

1675,0 

23104,1 

1687.6440 

52 

1552.0 

53769,2 

104,2735 

53 

1709.0 

9 4 7 9 1 1 

6 17 1 9 , 3310 

54 

1613,0 

38412,6 

304,7222 


LEADING 

EDGE 

W CLE 

PRESSURE 

SIDE 

W CAP 

SUCTION 

SIDE 

W CAS 

TRAILING 

EDGE 

W CTE 


0.00609 LB/SEC/BLADE (0.273 PERCENT OF HOT GAS FLOW) 
0.0098 LB/SEC/BLADE (0.439 PERCENT OF HOT GAS FLOW) 
0.0147 LB/SEC/BLADE (0.659 PERCENT OF HOT GAS FLOW) 
0.00588 LB/SEC/BLADE (0.263 PERCENT OF HOT GAS FLOW) 
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TABLE M-7 I 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD, 

HUB SECTION, 24058 RPM, TIT = 2620 F, 

WCA = 0.01359 LB/SEC/BLADE = (5.5 PERCENT OF HOT GAS FLOW) 
TCA = 900°F, PTOT = 50 PSIA 
CONDITION 5 


ELEMENT NO," 

TEMPERATURE 

1 

174 4,0 

2 

1673,0 

3 

1725,0 

A 

1674,0 

5 

1641,0 

6 

1612.0 

7 

15*3.0 

8 

1532.0 

9 

1495.Q 

_ . .10 

1474,0 .. 

11 

1499,0 

12 

1471.0 

.13 

...... 1512.0 

14 

1482.0 

15 

1523,0 

16 

1493*0 

17 

1532.0 

16 

1504,0 

19 , 

1530,0— _ _ 

20 

1506, 0 

21 

1516,0 

22 

1500.0 _ . 

23 

1526,0 

24 

l5i7 , o 

25 

1 531*0 

26 

l5l 4 , 0 

27 

1554*0 

28 

1542.0 

2? 

' 1 7 4 6 , 0 

30 

1695,0 

31 

16 8 7,0 

22* - 

1658,0 

33 

1595*0 

34 

1566.Q 

35 

’1536, 0 

36 

1 5l5 * 0 

37 

1570*0 


" 1541 ,0 

39 

1602. 0 

40 

1569,0 

" ’4f 

1611.0 

42 

1577,0 

43 

44 

1607*0 

1577,0 

45 

1584,0 

46 

1559,0 

_ . 47 

1521*0 

48 

i5n«o 

49 

1537.0 

50 

1526.0 

51 

1534,0 

52 

1514,0 

53 

1557,0 

54 

1544,0 


STRESS 


LlFE(HRS) 


19343 


1368B 


6 

10 YRS PLUS 

3 

713,9667 

2 

10 TPS .PLUS 

9 

10 Y&S PLUS 

2 

10 YRS PLUS 

1 

14462,1065 

0 

4479 , 3355 

6 

2010,4796 

1 .... 

HM.7059 .. 

1 

2264,6941 

9 

1176,4528 

7.. 

_ 3<06. 8491 . 

9 

1653*4749 

9 

6414,7100 

9 

2490,8728. 

1 

12168,9659" 

,0 

<130.2790 

,2. 

16194*6054 ... 

6 

7063*8299 

, 1 

15446,3996 

,7 

8412. 2<57 

,9 

34*12,4190 

.0 

24723.0410 

, 4 

65260,8200 

\1 ' 

36401.5420 

,8 

10 YRS PLUS 

,4 

10 YPS PLUS 

rs ~ 

171.911$' 

,2 

42780,6260 

ll 

10 YRS PLUS 

76 ~ 

10 YRS PLUS 

,0 

16676 , 7590 

,9 

7268,6811 

,2 

"1876*9471 


1378*5473 

,1 

4073.4467 

*3 

2241.1160 

,8 

15081.2706 

,9 

6069,1081 

; 6’ _ 

5394 0 * 65 ic" 

.8 

11582,5863 


10 YRS PLUS 

*8 

20394,1200 

,5 

54763*5680 

,9 

21361.2130 

V2 

11627.9064 

,0 

6590,3788 

,3 

40439,2350 

,9 

"31665.3700 

,3 

63735,3200 

.7 

3535C*3510_ 

,9 

10 YRS PLUS 

*3 

10 YRS PLUS 


LEADING 

EDGE 

W CLE 

PRESSURE 

SIDE 

W CAP 

SUCTION 

SIDE 

W CAS 

TRAILING 

EDGE 

“CTE 


0.001 I 15 LB/SEC/BLADE (0.452 PERCENT OF HOT GAS FLOW) 
0.00143 LB/SEC/BLADE (0.579 PERCENT OF HOT GAS FLOW) 
0.002132 LB/SEC/BLADE (0.863 PERCENT OF HOT GAS FLOW) 
0.000693 LB/SEC/BLADE (0.281 PERCENT OF HOT GAS FLOW) 
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TABLE M-72 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD, 
MEAN SECTION, CONDITION 5 


ELEMENT NO.' 

‘ TEMPERATURE 

STRESS 

LIFE (HRS) 

1 

1801.0 

-22867,8 

89,7927 

2 

1749.0 

-10968,8 

10921.2983 

3 

1817.0 

-23032,6 

76,0267 

4 

1772.Q 

-17771,5 

7C5.533, 

5 

j 7 ? 9 , 0 

-4980,9 

1C vr<s PLUS 

6 

1 V m 9 » 0 

1703, ft 

10 YRS PLUS 

7 

1652.0 

20871,7 

4932. C229 

6 

1635,0 

269io,0 

2074 , 

9 

1574.0 

47436,1 

1 7 0 ♦ 96 99 

10 

1563.0 

49858,9 

151,4120 

11 

1576.0 

46677,8 

132.6725 

12 

1563.0 

51337,3 

118.6296 

J13 . _ . 

1604.0 

44051 l 4 

140,4586 

1^ 

15^0,0 

47767,0 

108,6398 

15 ’ 

1626.0 

37615,0 

261,962 2 

16 

1612,0 

43262,4 

130 .994? 

17 

1656,0 

' 27015,8’ 

1005,1412 

18 

1641.0 

33817,4 

407,5419 

1^ 

1668.Q 

23240,7 

1955,1759 

20 

1652 * 0 

29307,4 

'809,5699 

21 

1659,0 

24560,2 

1857,1714 

22 

1640.0 

31652,1 

663,3406 


1663.0 

21209,0 

”'3407,2626 

24 

1653.0 

25202,8 

1856,7014 

25 

1694 , 0 

907i,ft 

10 YRS PLUS 


1 6 7 i . ’0 

' "l 7 i f 4 , 5 " 

10634,6-53 ' 

27 

1729,0 

-3550,3 

io yrs plus 

28 

1715, 0 

1199,3 

10 YRS PLUS 

29 

" TBifl »‘0 ~ 

-22553, 9~ 

65,4995" " 

3D 

1784,0 

-19631,7 

295.1950 

31 

1770.0 

-13052,8 

3334,6357 

32 

r?5 r.o~ 

' -7761,3 * 

~“T4468,573Q 

33 

1720,0 

5035,2 

10 YRS PLUS 

34 

1700.0 

10460,2 

45326.5760 

35 

1674,0 

” 242*674 ‘ 

1361,2251 

36 

1661.Q 

27910,0 

669,6746 

37 

1720.0 

15733,7 

4613,4632 

38 

1 7c3 To 

‘2019? i'0“ 

1704 , 1498 

39 

1753,0 

8214,8 

50558 ,6140 

40 

1736.0 

12504,4 

9213.6726 

41 

176 fl , 0 

6852,1* 

TO "YRS PLUS'* 

42 

1741,0 

10865,6 

13719.2851 

43 

17.60.0 

7512,0 

ID YRS PLUS 

’ u 

”*’1*732 i 0” 

"121 17J *4“ 

11554.2109" 

45 

1732.0 

10576,4 

19055.9850 

46 

I7j 5 . 0 

14827,9 

7338.6535 

47 

*1694,0 

1*91 82; 2 

2974,9570 

40 

1672,0 

2519?, 5 

1172,7850 

49 

1684,0 

16523,1 

4764 , 1081 

50 

16^3,0 

21175,9 

2 6 T » 3 < 1 1 

51 

1694,0 

11871,5 

33306,5820 

52 

1671,0 

16410,3 

6698,9156 

53 

1728,0 

-1194,1 

ID YRS PLUS' 

54 

1712.0 

3160, 2 

10 YRS PLUS 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


CLE 

CAP 

CAS 

CTE 


0.000815 LB/SEC/BLADE 
0.001081 LB/SEC/BLADE 
0.001618 LB/SEC/BLADE 
0.000693 LB/SEC/BLADE 


(0.33 PERCENT OF HOT GAS FLOW) 
(0.438 PERCENT OF HOT GAS FLOW) 
(0.655 PERCENT OF HOT GAS FLOW) 
(0.281 PERCENT OF HOT GAS FLOW) 
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TABLE M -73 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD, 
TIP SECTION, CONDITION 5 

~ ELEMENT MO, TEMPERATURE STRESS L IFE ( HRS) 


.1 ... . 

? 

3 

5 

6 

7 

8' * 

9 

10- 

11 

12 

13 __ 

14 

15 

16- 

17 

i* 

.19 ... 

20 

21 

_22__ 


1767.0 . 
17 4 4,0 

1016.0 

1 *01. L 1 

1771.0 

1762.0 

_ 1 7 30 , 0 ... 

1720.0 

1600.0 
15^6,0 . .. 

1596.0 

1591.0 
1 6 4 1 1 Q 

1636.0 

1683.0 
_JL6 77 , 0 

1732.0 

1727.0 . 

__1.750.Q- 

1744. 0 

1739.0 

.I73g.ii 


-6678,5 
604,1 
- 1 9 4 0 7 , 9 

-16580,5 

-8007,0 

-4972,0 

6207,3 

9732,9 

48723.4 
496Q6, 3 .... 

51755.3 
52810,6 

_ 43702,6 .... 

44995.5 

35984.3 

3 7.3 7 9 , 2 

22405,1 

24550-1 

16832.5 - 

17288.4 
20314,9 

23737.6 


10 YPS PLUS 
10 YPS PLUS 
152.9614 
521,4171 
37214.0390 
10 YRS PLUS 
10 YRS PLUS 
"* 30240,9410 
72.7286 

69,4747 

49,0239 
46,6319 
_ _ 60, 4769 
55.4763 
93.3545 
0q,2 9 94„. 

484 ,6087 
351.7703 
„ 1611,7637 
1608.9612 
682,1980 
- 386,9187 


24 

25 

1714.C 
3-761 . 0 .. 

2e394.i 
J.25C5,3_ . 

217 , 145? 

4949,6102 

26 

1738,0 

20782.1 

600*6051 

27 

1790.0 ’ 

3209,5 

10 YRS PLUS 

28 

1775.0 

6416,9 

2490 7 ,4 010 

29 

1622.0 

-18238,0 

192,6225 

30 

1607,0 

-15496,9 

639,575, 

31 

1774,0 

-2467,1 

10 YRS PLUS 

32 

1 7 6 6 , 0 

-510,3 

10 YPS PLU5 

33 

1769.0 

2257,1 

10 VHS PLUS 

34 

1758, Q 

5387,4 

10 YPS PLUS 

35 

1713.0 

25409,6 

411,6659 

36 

1708. 0 

26584,9 

363,9821 

37 

1770,0 _ 

15290,0 

1632.8998 __ 

30 " 

1762,0 

17398.1 

1007.6013 

39 

1799,0 

10359,1 

3387,2696 

40 

1752.0 

12226,6 

2550.6563 

“4i 

18C0.Q 

12083’,' 8' 

2204,5660* 

42 

1793,0 

13590,4 

1616,6561 

4 3 

1802, Q 

1141 8 , 5 

2591,7396 

4 4 

1796 , 0 

12864,0 

1893, 9318 

45 

1793,0 

13276,5 

1787,4228 

46 

1786,0 

14822,4 

1294.0317 

"47 

1754,0 

23815,0 

216,7494 

48 

1743,0 

26706,8 

155,5465 

49 

1734 .Q ..... 

27874.8 

15l.QR57_ 

50 

1726.0 

: 29692, 4 

125,4521 

51 

1759,0 

16988,6 

1?34.3?28 

52 

1739,0 

22255,8 

423,0525 

53 

1788.0 

6350,5 

61076,1000 

54 

1774,0 

9609,0 

9206.8446 


LEADING 

EDGE 

W CLE 

PRESSURE 

SIDE 

W CAP 

SUCTION 

SIDE 

W CAS 

TRAILING 

EDGE 

W CTE 


0.00067 LB/SEC/BLADE (0.271 PERCENT OF HOT GAS FLOW) 
0.001078 LB/SEC/BLADE (0.437 PERCENT OF HOT GAS FLOW) 
0.001617 LB/SEC/BLADE (0.655 PERCENT OF HOT GAS FLOW) 

0.0006468 LB/SEC/BLADE (0.262 PERCENT OF HOT GAS FLOW) 
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TABLE M-74 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD, 

HUB SECTION, 22857 RPM, TIT = 2320°F, 

WCA = 0.02621 LBS/SEC/BLADE (3.35$ OF HOT GAS FLOW) 
TCA = 900 °F, PTOT = 150 PS I A 

CONDITION 2A 


F.NT MO. 

temperature 

STRESS 

LirE(HRS) 

1 

1649.0 

-16691,0 

21849.1180 

2 

1556.0 

10582,5 

10 YRS PLUS 

3 

1637.0 

-13618,9 

85415.4940 

4 

1569,0 

6716,0 

10 YRS PLUS 

5 

15^.0 

1313, n 

10 YRS PLUS 

6 

1541.0 

14652,1 

10 YRS PLUS 

7 

1527.0 

18603,7 

10 YRS PLUS 

3 

1477.0 

32948,5 

40913 , 41 7n 

9 

1460. LI 

37500.4 

23340.3200 

10 

1422.0 

48762,5 

84*0 t 593n 

11 

1479,0 

33413.8 

34653.5650 

12 

1431,0 

47392.6 

8270,6665 

13 

1497.0 

28543.2 

62906,7620 

14 

1447.0 

43244,0 

10772.3024 

13 

1508.0 

25075,7 

10 YRS PLUS 

16 

1457.0 

39978,3 

14273.3522 

17 

1514.0 

22168,4 

10 YRS PLUS 

IP 

1468.0 

356U.7 

28692.1380 

1^ 

1503.0 

23560.0 

10 YRS PLUS 

20 

1466,0 

34265,2 

41620.2220 

21 

1459.0 

33215.3 

65410.5200 

22 

1432.0 

40996,7 

24835.3930 

23 

1 4 ft 6 ► 0 

23513.9 

10 YRS PLUS 

24 

1475. U 

26917,5 

10 YRS PLUS 

23 

1476.0 

23519,0 

10 YRS PI US 

26 

1440.0 

33367,3 

10 YRS PLUS 

27 

1522.0 

6964 , 4 

10 YRS PL US 

23 

1496,0 

16025 , 5 

10 YRS PIUS 

29 

1655.0 

-17270,8 

15333. B(. 11 

3'i 

15*7.0 

3168,2 

10 YRS Pi. US 

31 

1632. J 

-769*:. 2 

10 YPS PLUS 

32 

15 J '6,i? 

5235.2 

10 YPS PLUS 

33 

1 5 5 1 , n 

17642,3 

10 YRS puis 

34 

1 5 - 1 4 , o 

29539,6 

40ri*l. 0»»30 

3:> 

1499,0 

34269 , 3 

16002.0444 

36 

1463.0 

42797,1 

7346. D <08 

37 

15*4,0 

25216.0 

34707,0 ^bn 

33 

1496*0 

36754.3 

9D6q . 2 1 13 

39 

1578.0 

17303,0 

10 YR5 P.US 

40 

1524.0 

30469,5 

18713,1500 

41 

1564,0 

14441.7 

10 YRS P_US 

42 

1530.0 

27700,8 

29505.7740 

43 

15*2.0 

12162,2 

10 YRS P.US 

44 

1533.0 

24128.6 

60550 . D79o 

4b 

1558.0 

14899,9 

10 YRS PLUS 

46 

1 5l 8 . U 

24725.5 

81522.0090 

47 

14H2.Q 

30915.7 

56530.0440 

46 

1450. 0 

3B682. 4 

23723.1770 

49 

1500.0 

21864,6 

10 YPS PI US 

50 

1489 . 0 

24336.0 

10 YRS PLUS 

51 

1479.0 

24041.5 

10 YRS PLUS 

52 

1438.0 

34318,6 

10 YPS PLUS 

53 

1>21 .0 

9971,6 

10 VPS FLUS 

54 

14 9 4,0 

16095.6 

10 YRS FLUS 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


W CLE = °- 002151 

W CAP = °-°° 2757 

W CAS = °- 0041 13 
W = 0.001336 

L I L 


LBS/SEC/BLADE (0.275$ OF HOT GAS 
LBS/SEC/BLADE (0.352$ OF HOT GAS 
LBS/SEC/BLADE (0.525$ OF HOT GAS 
LBS/SEC/BLADE (0.171$ OF HOT GAS 


FLOW) 

flow) 

flow) 

FLOW) 
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TABLE M-75 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD, 
MEAN SECTION, CONDITION 2A 


ELEMENT NO. 

t EHPE?--4TJPE 

STRESS 

L I F E < " S ) 

‘ 1 

1701.0 

-15109,9 

9547 , 7*<5 

2 

1628.0 

6655,2 

1C y 9S 8^5 

3 

1 7 1 9 . Q 

- 2 G 4 4 8 , 6 

1053. :79a 

4 

1671 .0 

-5C 03 , 6 

1C vrs ?■ a: 5 

r> 

1672.0 

-4960.0 

10 V -S '.u' 

6 

1637.0 

6651.3 

1 C V -S :\-.5 

7 

1610.0 

16775.7 

6 : ; : 4 . 6 . 3 ' 

8 

15 1.0 

25966.8 

105*5. 7 -5« 

9 

1539.0 

4Cl2:.B 

14?: . 7v J? 

10 

1559. J 

46798,7 

7 * 9 , • * 1 "> 

11 

1537,0 

38943, 0 

11 4 0 , ; " r - 

12 

1533. J 

<6997.6 

5 2 7 . 4 - 4 6 

13 

1591.0 

32048,5 

2134.^2: 

14 

15*8.0 

39638.1 

733. :47a 

15 

1612.0 

26343.2 

4256. *301 

1 * 

15-7,3 

35192.5 

1190.7431 

17 

1 6 4 I . U 

16 6 6 1 » 1 

27137, 7?2~ 

1 « 

1 6 i 5 . n 

26438.1 

3854,9*’ 9i 

19 

1649.0 

12929.3 

777-6.774“ 

20 

1623,0 

22339.? 

7562. ; r c A 

21 

1629.0 

16888 . 1 

34937. 4 i, 7~ 

22 

1593.0 

? 78 9 1 .3 

<398. 9-9* 

23 

1 6 ; » 5 . j 

15135.5 

7:5-5. 7 " 7 ' 

24 

161.3 . 

19923.1 

1 9 : * 3 . 4 - 3 ‘ 

2 ^ 

1634,0 

8843.3 

i~ Y'*s 

2 * 

1 5 ,-» 6 , 0 

24356 . 4 

13136. A 6 i 3 

27 

167?. 0 . 

-5586,1 

1C V --S 

2 * 

1643.0 

3972,5 

i: y- s r 

2 ° 

1 7 2 6 * u 

-19604 . 7 

11-75.;: 9 = 

30 

167 8 , 1 

-49ft 1 , 8 

* 1 C V-5 

31 

1 7 1 3 ♦ » » 

-11693,4 

21536. .47: 

32 

16«-0. J 

-2046.2 

1 v r - 3 - _ * " 

33 

16*0.0 

26^3.9 

10 Y r S ''wt ~ 

'34 

1647.0 

11758,6 

i: *9s ? i. ? 

3b 

16 39 .il 

21586.2 

5840. - 7 c 1 

36 

1616.0 

? 6 l 7 1 . 3 

25*2.7446 

37 

16 } 1 * 0 

12993,3 

24662 . 2 = 1 * 

3B 

1662 . J 

21871.5 

3814.1259 

39 

1722.0 

6706.9 

1C Y5S 

40 

1694.0 

14099 , 7 

159^1.2a:i 

41 

1 7 ? 4 . 0 

5953,5 

10 YI $ ^ q 

42 

1676.0 

13042,0 

21 477. 4->9~ 

43 

1716.0 

5696,0 

10 Y-S ?LvS 

44 

16*7,0 

13421,7 

239-3,147: 

45 

1607,0 

7913.6 

1C Y t 5 a : L <; 

46 

1668.0 

15554.1 

: 93 7 5 . r ' I 0 

4? 

1637.0 

21935.5 

57-7.3-54 

40 

1 6 ' 4 . 0 

31061.7 

l5 p -5. 7Z 2? 

49 

1636.Q 

16841.3 

2939: , 7 T T : 

50 

1623,0 

19832,0 

:5;.36. 833: 

51 

1631.0 

13478,6 

i: *os 3<o5 

52 

15*4.0 

26612,2 

0455 . 12 

53 

1671.0 

-2529,3 

10 v 75 

54 

16 3 8 . y 

■ 6952.4 

1C *• S * 5 v, r 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


CLE 

CAP 

CAS 

CTE 


O.OOI572 LBS/SEC/BLADE (0.201# OF 
0.002085 LBS/SEC/BLADE (0.266# OF 
0.00312 LBS/SEC/BLADE (0.399# OF 
0.001336 LBS/SEC/BLADE (0.171# OF 


HOT GAS FLOW) 
HOT GAS FLOW) 
HOT GAS FLOW) 
HOT GAS FLOW) 
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TABLE M-76 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD, 
TIP SECTION, CONDITION 2A 


OT NO. 

TEMPERATURE 

STRESS ' 

LIPE(HRS) 

1 

1642,0 

10788,6 

10 YRS PLUS 

2 

1 6 r, 8 , n 

21966,5 

12216.1075 

3 

1714,0 

-12876.1 

14259.4422 

4 

1693. C 

-5613.8 

10 YRS PLUS 

5 

1 7 n 8 . 0 

-10C75.2 

41713,7760 

6 

1692,0 

-4708,0 

10 YRS PLUS 

7 

169 1,0 

-2713,1 

10 YRS PI US 

a 

1674 .Q 

3050,0 

10 YRS PLUS 

9 

1558.0 

42245,1 

605.6089 

10 

1551. n 

44831,5 

473.1566 

li 

I5n3 . 0 

45067,8 

257,5323 

12 

1560. n 

40720. 0 

196,8*86 

13 

1616,0 

36167.7 

459,1901 

14 

1 6fl7 , 0 

39031,3 

260.3206 

15 

1652.0 

26822,9 

1371,9644 

16 

1643.0 

30363,1 

flio.mi? 

17 

1699.0 

12673.3 

22436,3220 

1» 

1639*0 

16467,8 

82*9.1171 

19 

1712,0 

8262.2 

10 YRS PLUS 

20 

1702.0 

9440,1 

76472,6730 

21 

1695, n 

12980,4 

22436,5060 

22 

1610. j 

18362.6 

5564,4510 

23 

1675.0 

17967,9 

7213, B9B1 

24 

1665.0 

21846.0 

2830.6404 

25 

1695.0 

10727,5 

47^40,1900, 

26 

1649,0 

26509,2 

1582.0620 

27 

1727.0 

-95.8 

10 YRS PLUS 

2H 

1697,0 

10001.2 

57074,3001 

2V 

1716.Q 

-8340,6 

10 YRS PLUS 

30 

1695. Q 

-2069.2 

10 YRS Pi US 

31 

1702. Q 

361.4 

10 YRS PLUS 

32 

16*7.0 

4 416.6 

10 YRS PLUS 

33 

1726.0 

-2979.8 

10 YRS PLUS 

34 

1707,0 

2525.0 

10 YRS PLUS 

35 

1671,0 

20742.2 . 

3166.3457 

3fc 

1660.0 

23672,4 

2184.8613 

37 

1726.0 

12675.2 

11218,1501 

3a 

I7i4.0 

15903.9 

5292,038ft 

39 

1750.0 

9625.4 

19205.5190 

40 

1738.0 

12990.2 

7407.1401 

41 

1748,0 

12105,1 

7764.0752 

42 

1737,0 

14706,1 

4403,3073 

43 

1751.0 

10466,4 

12211.3013 

44 

1739. u 

13634,7 

S927.5U8 

45 

1742.0 

11364.3 

11459.739ft 

46 

1731.0 ' 

14014,5 

6398.7183 

4 7 

1689.0 

25185,6 

771.5268 

46 

1672.0 

29822.2 

442.9363 

49 

16 1 0 . 0 

24389,5 

1137,7534 

50 

1671.0 

26383,9 

935.7671 

51 

1691 .0 

16759,4 

7150.9566 

52 

1650 . n 

28406,4 

1030.6877 

53 

1723.0 . 

4315.3 

10 YRS PLUS 

54 

1696.0 

11664,6 

33841.5240 


LEADING EDGE 
PRESSURE SIDE 
SUCTION SIDE 
TRAILING EDGE 


CLE 

CAP 


W 


CAS 

CTE 


0.001292 LBS/SEC/BLADE 
0.002079 LBS/SEC/BLADE 
0.003118 LBS/SEC/BLADE 
0.001247 LBS/SEC/BLADE 


(0. 165$ OF HOT GAS FLOW) 
(0. 266$ OF HOT GAS FLOW) 
(0.398 $ OF HOT GAS FLOW) 
(0. 159$ OF HOT GAS FLOW) 


693 


TABLE M-7 7 


SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD, 

HUB SECTION, 22857. RPM, TIT = 2320. °F, 

WCA = 0.01833 LBS/SEC/BLADE ( 2 . 34% OF HOT GAS FLOW) 
TCA = 600°F , PTOT = 150 PSIA 
CONDITION 3A 


ELEMENT MO. 

1 

p 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 
17 
16 

19 

20 

2 1 

22 

23 

24 

25 

2b 

27 
2 R 

29 

30 

31 

32 

33 

34 

35 

36 

3 7 
36 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

LEADING EDGE W L£ 

PRESSURE SIDE W CAp 

SUCTION SIDE W CA$ 

TRAILING EDGE W CJE 


TF.rtPE r *ATJ l 'E 

STRESS 

1610.3 

- 15394.7 

1508 . C 

12990,8 

1597.0 

- 12094,1 

1523.0 

8651 ,0 

1545.0 

2629,9 

1494 . j ' 

1 703 l . 1 

1484 , 0 

20183 . 7 

1431.0 

35365.4 

14 ? 7.0 

36891.0 

1364.0 

49717,2 

1447.0 

33305.2 

1394 , j 

4 88 06,9 

14 * 7.0 

26379,5 

1412.0 

44647,6 

1478.0 

25269.2 

1423.3 

4 1485 , l * 

1485.0 

22223,3 

1435.0 

36954,7 

1474,0 

23562.9 

1434 , 3 

35236,0 

142 H .0 

33490.5 

1398.0 

42194 . 4 

1475.3 

26762,4 

1423,0 

32549 , 0 

1470.0 

16605 . 7 

1434.0 

26556.9 

. 1534,0 

- 3073.3 

1509,0 

3 A 0 C . 4 

mft .3 

- 16347,7 

1544 . 0 

4 5 1 C , 5 

1598.0 

- 7234.9 

1548.0 

5741.7 

1520 . 0 

17065.2 

1470.0 

29539,8 

1410.0 

31416,7 

1439.0 

40999,4 

1627,0 

23225.5 

1475.0 

3546 " . 0 

1561.0 

' 16286.6 

1504.0 

29837,5 ‘ 

1567.0 

13767,7 

1 5 : v , o 

2764;,, 8 

1563.0 

11833.2 

1510.0 

24429,2 

1535.0 

15112,6 

1492.0 

25374,7 

1443.0 

34506,7 

1407. 0 

42997,7 

1446.0 

28673,5 

1433.0 

31465,8 

1473.0 

17613.8 

1432. 0 

27689.2 

1532.0 

- 1 4 fc C , 4 

1506. 0 

5082.3 

0.001504 

LBS/SEC/BLADE 

O.OOI928 

LBS/SEC/BLADE 

0.002876 

LBS/SEC/BLADE 

0.0009344 

LBS/SEC/BLADE 


LlPtt-’S) 

U >^s 

1 i. v^5 
1 C v 95 *l.LS 
1C P; lTi 
I'J vV S 
10 V -S 
1C v “5 

K v -:s 5 e us 

Vi»69* s ‘ , 3 p ’ 

22 . 95 . 3 - i" 

1C vr - S * . *.-5 
1924 2. ' 2 " 

1C v 9 s 'i lS 
23t92»3 5 9'* 

10 v~S 
2 9 7 * 9 . e 1 / ' 

1C v - 5 ^ .. 

55675. 

10 yr: 'i 
8 * ; 6 7 . 0 ? 7 
1C y 9 S p ^ s 
559 7 7*5910 
1C V ~S ?\C C 
1c ' -S U5 
1C '-'S « .w9. 

1C V ~ 5 y LL' 

1C v :: 5 
1C V -S u3 
56 7:1.3-4'' 

1 C 4 9 5 P . ^ O 
10 Y-5 F,.v5 
1C >93 PtUS 

10 ?t,*vS 

1C VC.S PLUS 
534:3.170- 
2 - 1 8 0 . V ; 9 - 
i: v -5 
24241.2530 
10 Y^S ^L-US 
38192.645: 

10 v; S 
54453. C " 2^ 

10 y '*S -_u c 
1C Y^s PtoS 
10 y^5 plus 
10 Y^s P..VJ? 

73009 . 5" o: 

36840. 533^ 

10 y '^S P;_U5 
1C >=>S P;U* 

10 V 9S 
10 V -S PwUS 
10 y, 'S 
1C v^S P LU5 

(0. 1 92$ OF HOT GAS FLOW) 
(0. 246$ OF HOT GAS FLOW) 
(0.367$ OF HOT GAS FLOW) 
(0. 119$ OF HOT GAS FLOW) 
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TABLE M -78 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD, 
MEAN SECTION, CONDITION 3A 


element no. 

TEMPERATURE 

STRESS 

UPEtHRS) 

i 

1666,0 

-11811.6 

71484,0930 

2 

1588 . Q 

13411,0 

10 YRS PIUS 

3 

1687,0 

-17884,8 

5454.3587 

4 

1636,0 

-1180.1 

10 VPS PLUS 

5 

1639. J 

-1363.1 

10 YPS PLUS 

ft 

1603. 0 

10637,5 

1C YPS PLUS 

7 

15^0.0 

19332,0 

57881.3170 

8 

1550.0 ’ 

28354,1 

14550.668ft 

9 

1524.0 

39080,6 

2672.5972 

10 

1501.0 

46623.0 

1320.3408 

11 

1543,0 

36856,7 

1684,5237 

12 

1517.0 

47545 , 0 

734,4266 

13 

1579.0 

32567.2 

2612.6721 

1 4 

1554.0 

4Q809 , 1 

852.7499 

15 

1601. 0 

27931,9 

4028,0346 

1* 

1576.0 

36503.2 

1188.8443 

17 

1633. G 

. 18099.4 

20780.8790 

IS 

1607,0 

26068,6 

3339.6095 

19 

1645.0 

13707,4 

66647 , 168q 

2u 

1618.0 

23639,1 

6520.4147 

21 

1632,0 

15967,3 

44071.1900 

22 

1600.0 

27567,7 

4476.9931 

23 

1618, U 

1 7 7 6 U . 1 

34955.2040 

24 

1604 , C 

23408.2 

99*M, 8 265 

25 

1660.0 

1629,2 

10 YRS PLUS 

26 

1615.0 

16857,7 

5l69l.2l8o 

27 

1700.0 

-15341.5 

74C3.7869 

26 

1682.0 

-6795,7 

1G YRS PLUS 

29 

1695.0 

-17483.4 

5084.4752 

30 

1645.0 

-1902,6 

10 YPS PLUS 

31 

1686,0 

-10110.8 

73712.485(1 

32 

16M.0 

298,4 

10 YPS PLUS 

33 

1660.0 

2893.5 

10 YRS PLUS 

34 

1627,0 

12010.1 

10 YRS PLUS 

35 

1639.0 

16858.7 

' 26958.3230 

3ft 

1614.0 

24049,5 

6632.4621 

37 

1692.0 

9897.6 

70461.6870 

3S 

16 6 3,0 

17656, 8 

10922.5754 

39 

1723.0 

5064,9 

10 YRS PLUS 


1695.0 

12291, 3 

28244.7350 

41 

1724.0 

5697.0 

10 YRS PLUS 

42 

1696,0 

12530.6 

25427.1960 

43 

1714.0 

6650. t 

10 YRS PLUS 

44 

1685.0 

14194.5 

19529 . 3?8o 

45 

1693.0 

9962.7 

65302.1230 

46 

1664.0 

17421.8 

11513.3013 

4 7 

1672,0 

2467b,? 

3617.134? 

4 h 

1595. J 

34634,1 

1C 93 . 7o9n 

49 

1609.0 

26702.6 

4261,1433 

5n 

1594. 0 

29877,6 

3170.0921 

51 

1656 .0 

7146 , 3 

10 YRS PLUS 

52 

1613.0 

19480 , 2 

22193.9110 

53 

1706.0 

-11652,7 

26175.5910 

54 

1677.0 

-3681,8 

10 YRS PLUS 


LEADING EDGE W = 0.001099 LBS/SEC/BLADE (0. 14$ OF HOT GAS FLOW) 

PRESSURE SIDE W CAp = 0.001458 LBS/Sec/BLADE (0. 186$ OF HOT GAS FLOW) 

SUCTION SIDE W CA$ = 0.002182 LBS/SEC/BLADE (0. 279$ OF HOT GAS FLOW) 

TRAILING EDGE W CTE = 0.0009344 LBS/SEC/BLADE (0.119 OF HOT GAS FLOW) 
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TABLE M-78 

SCHEME B-5 FILM-CONVECTION COOLED FABRICATED 

IMPINGEMENT TUBE BLADE, 1.5 INCH CHORD, 
TIP SECTION, CONDITION 3A 


E LEW- NT 'JO. TFMPE»ATJRE STRESS 


l I F£ ( -”S ) 


1 

16^1.0 

2 

1566.0 

3 

16*2.0 

4 

1660 • 0 

5 

1 6 >' 0 • 0 

6 

1664 , C 

7 

1660.0 ' 

b 

1651.0 

9 

1549.0 

10 

1541.0 

11 

1557*0 

12 

I54ti. 0 

13 

161 B . Q 

1< 

1596. 0 

15 

1648.0 

16 

1638.0 

17 

1698.0 

IB 

168 8. t* 

19 

1714 .0 

20 

1704.0 

21 

1705. J 

2? 

1690.0 

23 

1676 . C 

24 

1665.0 

2*7 

1731.0 

26 

1690.0 

2 7 

1769.0 

23 

1742.0 

29 

16^5*3 

30 

1663.0 

31 

1675.0 

32 

1639.0 

33 

1705. 0 

34 

1 6 9G . 0 

35 

1675. C 

3b 

1664 . n 

37 

1732.0 

3* 

1 7 ? C . 0 

39 

1755. 0 

40 

1743.0 * 

41 

1752.0 

42 

1740.0 

43 

1763.0 

44 

1741.0 

45 

1743,0 

46 

1731.0 

47 

16* 9 • II 

45 

1671.J 

49 

1664,0 

SO 

. 1653.0 

51 

1726.0 

52 

16°0 * Q 

53 

1766 . 0 

54 

174?, 0 


17174,9 

fc 8 1 9 0 . 4 4 r 

27365.5 

11669,1180 

-9146 , 7 

10 V ~S P-U5 

-1401 .6 

U v;?s PtbS 

-6966 , 8 

10 *-S P.AS 

•1566,2 

10 V^O tJ C* 

-565,0 

1J rut? 

5230,3 

lu yr? S P‘-U c 

40623,5 

i::2.? 7 2 7 

43464 . 4 

77i.5*V9 

46293.9 

3 1 7 , * 7 6 1 

49446,8 

237.4681 

37651.0 

4 07 .3*1' 

41589.7 

2 4 2 A 7 8 ^ 

26406 . 4 

i:83. *21* 

12297.3 

6^7.575* 

14375.=/ 

122-4 . 3754 

16434.1 

4432. 

1 03C 4 ,5 

33 "9 2 . 137* 

11711,4 

27 ta 44.v~cr 

13645.5 

1 3 5 5 2 . ? r ' 4 \ 

19086.6 

3395. 3 6 61 

22727.3 

I T ^ 1 - 3 7 0 

7 7 o 0 8 . 4 

* 952.344 

5565.5 

10 V “S 7, 

197 1 9 . 9 

2753 . 2 ’'24 

-6053.5 

1C * r S PLJ*> 

2882.2 

10 v::s r L L- 5 

-51 9? , 9 

lit v <S r Lv c 

1570.0 

10 v *s L ‘v.v;5 

2715.2 

1 - v-s ^ 

7133,2 

1L y:; S PL'wiS 

-2924.9 

10 V *S ^LuS 

234?. c 

1L y: ‘5 '-.5 

14909,4 

1 y r , 3 7 . ' 7 5 ~ 

17839,6 

1CA9. V 2 7 

8109.5 

10 : lL r - 

11326.4 

20293. :i3- 

6989,9 

10 v7 5 "AS 

10332.0 

15599. -19P 

11295,9* 

9119.5-75 

14170,2 

4049.5435 

11680 . 1 

7b*l,0 A B3 

14810.4 

3o56.?*::r 

14146.1 

4?49 , A 7 1 4 

17074,? 

2360.359: 

29585.0 

3A4. 97c 

34507,0 

1*9,375' 

35131.5 

;75 , 7^34 

37761,5 

131.3-37 

121 38 .0 

13275.1574, 

220^9 . 8 

1435.-37: 

-1059.2 

10 y *s 

4318.6 

10 V ''S ? LU r 


LEADING 

EDGE 

W CLE 

= 0.0009032 

PRESSURE 

SIDE 

W CAP 

= 0.001454 

SUCTION 

SIDE 

W 

CAS 

= 0.00218 

TRAILING 

EDGE 

w 

CTE 

= 0.000872 


LBS/SEC/BLADE (0.115$ OF HOT GAS FLOW) 
LBS/SEC/BLADE (0. 186$ OF HOT GAS FLOW) 
LBS/SEC/BLADE (0.278$ OF HOT GAS FLOW) 
LBS/SEC/BLADE (0. 111% OF HOT GAS FLOW) 
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S-67969 

FIGURE M-14. SCHEME B-5 FI LM- CON VECTI ON COOLED FABRICATED IMPINGEMENT TUBE BLADE 
1.5 INCH CHORD 
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